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KARE 


TY 


learned Author, with. the apparent Ac= 


T Hagb the 3 n * N 


curacy and Importance of this Work, 


may render any Apology for its Publication ab- \ 


ſolutely unneceſſary; yet the Reader may per 
expect ſome Reaſon for its appearing in t 
manner, collate and tranſlated mto Bagiüh. 


Fur this, it is obvious to every one that knows 


any thing of our Author's Stile, that his great 
Chefe, whereby be repreſents a Multitude 


of Tdea's in a ſmall Compaſs, is of - itſelf more a 


than ſufficient to engage the whole Attention of - 


Zolerable Capacities , without any additional 


Embaraſiment from a Language, in which the © 


Engliſh »uft be allowed to be leſs converſant, 


than in their own ; inſomuch that a late emi- 


A 2 nent _ 


* The PRE FACE. 
nent Writer in Phyſic * laments that the con- 
ciſe Accuracy wherewitk our Author has 
wrote ſhould prevent his being generally wo 
I® is therefore with a View of rendering 

W. ork of general Uſe to thoſe who are ee 
enorant of. the Latin Original, as well as 10 
acili tate it for ſucb as are in fome meaſure" 


aggua ainted therewith, that we have ftript off its. 


foreign Dreſs, and adjuſted the Text and Com- 
ment, by exbibiting — Eds which laſt 


75 an Advantage nev 7 7 I 'd to the Public 
- any Language. . 


eating himſelf 2 o difficult..a P 
that hag ever 11. perhaps here 


e Candidate for 
Eyſic is — preſented with the beſt e 4 


pear r any Fae 7 7 W#1d; coming 307 


only the whole Learning of the jars” but 
alſo the immenſe Treaſure of all our modern 
Diſcoveries: relating te tbr Stbjec? n 
too: in 4 Merbod and Language the mo e 
famikas," and intelligibir; bas Phot — — eng 
75 no aun ately deprived of 

ed by ths Profeſſor himſelf in Perf oe Oy 
hereby more leiſurely aud inctiy reap 25 


 Advanteges) without 2 Eupener ee 
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dent, without diving into the particular * 7 
K that may be often found neceſſary to inform the 
ad-. younger Student; but if the Notes or Comment 
Ds ſhould appear to the former in any Place to be 
uy more 22 or leſs accurate than the Text, 
% f| there is no Fudge ſo ſevere, but will readily "A 
ure make ſome ſmall Allowance, in confideration hoes * | 
its; the one was an ext — t the — 3 
2 ied Diſcourſe. To conclude : - If the preſent | 
aſt — b To Text ſhall a ear more Core . | 
lic rett than others, and the Publication of the 
or Whole as generally uſeful as intended, it may 
of | encourage and haſten the Edition of the Remain- 


. c der i in the ſame manner with this firſt Volume. 
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Grin the + Origin, — — and 
Aer rg 1. Phyſic.. 


* J Phyte, is, from the Nature of th 
& Science, obliged to be acquainted with 
every Truth that has been advanced 
lil ͤ in the ſeveral Branches of that Facul- 
ty, as well by the Ancients as the Moderns; and 
when theſe are once apprehended, he ought care- 
fully to add to 'em his own particular Obſervati- 
ons; regiſtering them in his Mind, in the ſame 
Condition as they appear'd to his Senſes. —To 
learn theſe Truths and Diſcoveries, he ſhou'd be- 


gin firſt with the Infitutions of Phyſic; which. 


comprehend the Knowledge of every thing neceſ- 
ſary for the Preſervation of Health, and the Cure 
of Diſeaſes. After which, he may proceed to M 
Practice; which is the putting thoſe Pr © 
which he has before learned, in force upon his Pa 

** B tient, 


Gain himſelf to « 


— 
* 
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tient, —The Ancients, and ſome of the Moderns, - 


have injudiciouſly excluded every thing from the In- 
ſtitutions of Phyſic, which has not ſome relation to 
the animal Oeconomy. But a Phyſician, who fol- 
lows the Practice, ought certainly to be verſed in 
the medical Idiom or Language uſed by the pra- 
ctical Writers, if he wou'd underſtand what is of- 
fer'd to his Attention: and the ſudden Calls for his 
Aſſiſtance will not then admit of -any Delays for 
Information. Thus the Hiſtory of Inflammation 
cannot be ſeparately underſtood, without a-previ- 
ous Idea of Obſtruction, joined with the whole 
Doctrine of the conical Artery, receiving Blood 
from the Heart, A Phyſician ought therefore to 
be furniſh'd with a juſt Notion of all Diſeaſes be- 
fore he ventures upon the Practice ; that when he 
comes to a Patient, he may readily diſcover his 
known Diſorders by their proper Signs. — But 
prefatory to theſe Inſtitutions, it ſeems agreeable 
to add an Introduction concerning the Hiſtory of 
Phyſic : for it muſt be well worth a Phyſician's 
Notice, to be acquainted with the Advances by . 
which our Profeſſion has arrived at its preſent 
State; and no leſs entertaining to take a View of 
he ſeveral Faces with which Phyſic has appear'd 
different Ages. 


F. 1. The Perſon who can perform the ſe- 
veral Actions proper to the human Body with 
Eaſe, Pleaſure, and a certain Conſtancy, is 
ſaid to be well; and that Condition of the 

Body is termed Health. 

F. 2. But if he either cannot perform thoſe 
Actions ; or if he performs them but with 
Difficulty, Pain and ſudden Wearinels ; my is 

1en 


8.3 3. in of Phyſic. 3 
then faid 1 to 55 — and that State of che Cool be: 
is call'd a Diſeaſe. i 


The Contents of che two preceding Sections ap- 
pear ſo ſimple and common, that ſome may ima- 
gine them not at all pertinent to the Art of Phyſic; 
yet they ought not to be neglected: for it is from 
the Inability itſelf to perform any of the Actions 

roper to the human Body, that we arrive at a 
2 — of the immediate Cauſe of that Inabi- 

lity. Thus a Pain in breathing denotes a Pleuri- 
ſy ; an Inability to move any Limb at pleaſure, a 
Palſy, &c.——"Tis a good Cuſtom among the 
Ti we dg that when they ho called a Phyſician, they 
will not follow any of his Directions, till he has 
firſt told the Patient what his Diſorder 1 is. | 


C 3. Now the Injuries of Weather, with 
the ſudden neceſſary and unavoidable Changes 
in the Ar*; the 4 of ſolid and fluid 
„ 2; Accidents from V zolence 3 ; the ve- 
ry Actions of Life4; and even the Structures 4 
of the human Body itſelf, muſt have ſubject- 
ed our Species to Diſorders ever ſince they have 
lived as We do b. 


A Fluid, ſo abſolutely neceſſary to Life, that 
we cannot ſubſiſt two Minutes without it; yet is 
it ſometimes ſo deadly and peſtiferous, that it often 
brings Diſeaſes, and Death itſelf, without any other 
Cauſe, —The Air is a confuſed Mixture of all . 
Bodies. The Seeds of all Vegetables float in it. 
Gold itſelf, tho? ſo ponderous, may aſcend in it 
to the Height of fifty Foot; which is demonſtra- 
ted by Chemiſtry. T he. Air is fill'd with the va- 

B 2 rious 


1 Origin of Phyſic. C. 3. 
rious Exbalations which aſcend from the Earth, 
ſome of which ariſe in the Morning, others at 
Noon ; but both very different from thoſe which 
deſcend in the Night. The Stars themſelves pro- 
duce various Changes in the Air : the Sun and 
Moon eſpecially have a great Influence on the At- 
moſphere, The freezing Nights ſucceeding ſultry 
Days in Meſopotamia, were trying to the Conſtitu- 
tions of our Forefathers : tho* nothing cou'd be 
more healthy than the temperate Air of /Zgypt  - 
but for China and Zaſt-India, which were inhabit- 
ed by the other ſucceeding Families, the one is un- 
healthy by its Fogs, and the other by its violent 
Heat.—To theſe add, the various Changes made 
in the Air by the different Seaſons of the Year, 
Meteors and Winds, which are very frequent in 

the hotteſt Countries. The ſudden Difference be- 
| tween a hot ſultry Air, and a cold, heavy one, ſo 
much impedes Perſpiration, that it muſt neceſſari- 
ly cauſe various Diſorders, even ſo as to kill nine 
out of ten, if we may believe Sanctorius. The 
nocturnal Air in particular muſt have a very con- 
ſiderable Effect on our Bodies; becauſe in the 
Night, the watery Vapours, raiſed from the Earth 
by the diurnal Heat, are condenſed and deſcend 
by their own Weight. I have known Men of Her-, 
culean Strength flung into incurable Rheumatiſms 


from the cold of one night, which has been taken | 


by ſleeping in the wet Graſs.— The Winter Air, 
is more healthy than the Summer; becauſe the fro- 
zen Surface of the Earth keeps in the Vapors 
which would otherwiſe aſcend from it. But the 
Earth opening its Pores in the Spring ſends forth 
its Exhalations, which are very pernicious to Man- 
kind, if it were only by their inducing the ſudden 
Changes of heat and cold, 8 

ur 


20 
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Our firſt Parents were ignorant of the Nature 
of Eſculent Plants, Fleſh and Garden Fruits; 
they made tryal upon all, and by woful Experi- 
ence they learned to diſtinguiſh the deadly ſrom 
the wholſome: As, in our Times, Sailors in their 


Voyages to remote Countries, run the Hazard of 


uſing unknown Aliments. And again, the Ali- 


ment which is healthy for a ſtrong Conſtitution in 


acold Air, will be inſuperable to a weak Perſon in 
a warm Air. Nor were the firit of Mankind 
ſenſible, till they had experienced, that by the 


taking of cold, though pleaſant, Aliments into 


their Bodies while very hot, and in ſuch a warm 
Air, there was Danger of cauſing a preſent Pleu- 
riſy and Death. 

Falls, Strains, unforeſcen Accidents, Stones 
and Trees blown down by Tempeſts, Sc. gave 
birth to Chirurgical Diſorders. The Want of Me- 


chanical Engines, and the Irregularity of the Ways 


thro* dangerous Mountains, ftill increaſed theſe 
Accidents among the firſt Race of Mankind. Nor 
was War ever ſilent for any conſiderable Time; 
ſince we are ſupplied with an Inſtance of it be- 
tween Cain and Abel, two of the firſt three Men 
in the World. 

+ The mere Actions of Life will coking the 
Body equally with the moſt acute Diſeaſe : Hun- 
ger can be bore but for a few Days, and Thirſt 
but for a few Hours; if Matter is wanting in the 
Habit to ſupply the bodily Decays : And this Ab- 
ſtinence Kilt 
and uſed to a more plentiful and ſubſtantial Diet. 
For the ſtronger the Habit of Body, it is ſo much 
the more obnoxious to the moſt acute Diſeaſes. A 
moſt ſevere Peſtilence may be cauſed in a Perſon 
3 by too much Motion of the Body. I ſaw 


B 3 a Man 


z 


Is the ſooner, as the Body is ſtronger 


—, 
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6 Origin of Phyfic. S. 3. 
a Man that was order'd to carry Letters in haſte 
to Utrecht, who, by exceſſive running, ſo forced 
= the groſſer Parts of his Fluids into the ſmaller Veſ- 
ſels, as to render the Obſtructions incorrigible by 
any Art, Reſt and Motion of the Body ſhou'd ne- 
ver exceed proper Degrees, which was a Thing 
3 e unknown among the firſt race of Man- 
_ | 
| 5 So ſmall, thin and tender, are the greater Num- 
| ber of the Veſſels in a human Body, that it is more 
1 a Wonder they hold out as they do, then that they 
are ſo frequently diſordered. The largeſt Ar- 
tery, in the Coats of the ſmalleſt ſanguiferous 
LEES Artery, is equal to the tenth Part of the Thick- 
neſs of a Spiders Thread: But that ſmall Artery 
| is an Aorla with reſpect to a ſmall Artery in the 
| cortical Subſtance of the Brain. Thro' the narrow 
Orifices of theſe ſmalleſt Veſſels the various Fluids 
in our Bodies are continually propelPd with a very 
great Velocity, by which means there is a mutual 
Attrition produced between the Parts of the cir- 
culating Fluids 'and the Sides of their Veſſels, and 
ſo the Action of Life deſtroys itſelf. Thoſe Veſſels 
| which we find ſo very ſmall in an Adult, were ſo 
much ſmaller in the Fœtus as the Adult is larger 
| ” than the Fœtus: For in a Conception of but two 
| Weeks old, there are none of thoſe Veſſels want- 
ing which will be poſſeſs'd by it when adult. How 
eaſily, then, may theſe tender ſolids be diſorder- 
ed. „ 
5 There is here no Occaſion to enter into Doubts 
about the State of Innocncy, which ſeems to have 
been ſhort, and in which the human Body was not 
* ſubject to the preſent Accidents, nor its Structure 
the ſame; ſince the Powers we now find in it ſeem 
inſufficient to preſerve it in the State mention'd. 


§. 4. 
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4. The Species were no ſooner thus in- 
ſulted with Diſeaſes, but the Preſence of thoſe 
Diſeaſes in the Body irritated it to exert a 
Sort of Mechanical Impulſe, or inconſcious 
Automatic: Motion, for their Removal: 
Which Sort of Automatic Endeavours of the 
Body to recover itſelf, are found by ſtrict p 
| ſervation to be exerciſed as well in Brutes, as 
rational Animals ; notwithſtanding the Cauſe 8 
J of that Motion is undiſcoverable by human 


Reaſon, no other being aſſignable than the 
Will of the great Author of all Things. 


: An Automaton is a Machine that performs 
various Motions without any other Cauſe than the 
Mechaniſm of its own Parts within itſelf; which, 
when once put in Motion, continue fo, from the 
ſame Cauſe. Thus a Watch is an Automaton, 

which, whilſt in Order, moves round its Hands 

by the determinate Motion of its internal Parts. 

By an automatic Motion, or Impulſe, we there- 

fore underſtand that Motion which reſults from 

the mechanical Structure of the human Body, which 

we can neither produce nor deſtroy by the Influence 
of the Mind or Will, It is certainly true, that 
ſuch a kind of Motion does exiſt in our Bodies, 
how much ſoever it may be diſpleaſing to ſome 
Philoſophers. The human Body is an Aſſemblage 
of ſmall elaſtic Solids, by whole conjunct and re- 
gular Actions, Lite and Health are produced. 
The Head or firſt Spring of Motion, in theſe 
elaſtic Solids is the Heart, which continues its al- 
ternate Contractions and Dilatations ſo long as the 
Animal lives. But even the ſmaller elaſtic Solids, 
which are every where continued throughout the 


B 4 Body, 
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of Origin of Phyfic.' S. 4. 
Body, have a Power by which they endeavour to 
reſiſt and overcome every: thing injurious to the | 
Oeconomy. Suppoſe a human Body, in a great W- 
Heat by violent Motion, to be ſuddenly expo- | 
ſed to cold: The Blood would certainly be, by | 
that means, coagulated and its Motion ſtopp'd in - — 
| the ſmaller Veſſels, if it were not for the Nature or 
| inſenſible Action of the Solids 3 viz. a ſudden Con- 
| traction of all the cutaneous Pores, whereby they 
exclude the injurious Action of the cold, When 
Poiſon has been taken, the Animal muſt inevita» 
bly periſh, if its Force gets into the Blood, or Us; * 
Action continue long upon the Viſcera; but pro. 
vident Nature, or this automatic Motion generally 
does, what every, expert Phyſician ought- firſt to 
do, i. e. ejects it by Vomit, Nor is the Mind 
able to ſuppreſs theſe automatic Endeavours of Sur 
Machines for Self. preſervation. Suppoſe - ent 
Friend tells another, that he is only going to 
threaten him with a Blow upon the Eye; and 
therefore bids him endeavour not to ſhut it at the 
Oker: The Mind is at that Time ſecure from 
Danger; but the ſpecious Offer is no ſooner made, 
than the Lids of that tender Organ are cloſed, not- 
withſtanding all the Reaſons and Reluctancy of the 
Mind to the contrary. - Suppoſe a Piece of Glaſs, 
c. enter thro' the ſkin, if it be not extracted, it 
will by its Hardneſs and Acuteneſs always deſtroy 
the ſoft Parts in contact; therefore a Suppuration 
follows, that the injurious Body may float in a Ca- 
vity full of inſenſihle Matter, without offending the 
Solids, and be afterwards-diſcharged. The con- 
junct Power of all theſe Actions of the Body for 
preſerving its own Health, which ariſes from the 
wonderful Structure of its Parts, is what Hippo- 
crates calls NATURE; to which he aſcribes ſo ma- 
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ny and great Efficacies, and to mention one out oß 

a Multitude, the Criſes in acute Diſcaſes. There, 
is not any one Diſeaſe but receives Helps from 

this automatic Motion, which is exerted throughj- 

out the whole Progreſs of a Diſorder, tho? it Te i 

inconſcious to the Mind. Even this fame Princi- 
ple is no leſs obſervable in Brutes. The Dog de- 

vours Graſs to looſen' his Inteſtines, and expel 
their dry and chalky Faces; nor will he eat any 

kind of vegetable but his own Sort of Graſs. 
Poultry that live upon ſolid Grain, too com 

to be comminuted barely by the Strength of their 
Stomachs, ſwallow little” Stones, which are rough, 
and perform the Office of Teeth in their Stomachs, 

upon that ſolid Aliment : And Poultry that are 
fick generally retire into Holes, where they pick 

Mortar from the Walls to obtund the offending 

| Acidity 1 in their Stomachs.— In Alia there is a little 

At in. Figure like a Lion, which if it hap- 

pens ts be bit in its RN with the Viper, it has re- 

eourſe 1 à Plant, called Mungos, upon which it 
tumbles 200 revives itſelf; and 1 briſkly returns 
to the Serpent and overcomes it: Nor were Men 
acquainted with the alexipliarmic Virtue of this 
Plant by any other - means.—-So Melampus, the 
moſt ancient of the Greek Phyſicians, of Argos, 
when he obſerved that Sheep who fed -on black 
Hellebore had a Looſeneſs, he transferr'd the Uſe 
of that Medicine for the like Purpoſe in Men, and 
the Plant for many Ages after bore the Name 
Melampodes. By theſe Methods Mankind doubt- 
leſs acquired a conſiderable Notion in Healing, 
In like manney the uſeful Hoemorrhages which 
naturally broke out in acute Diſeaſes, encouraged 

| Phlebotomy ; a Remedy which muſt of itfelf. ap- 

: yu otherwiſe 9 and cruel, —If a © ad 

an 
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Sand falls ints the Eye, we find the Eye-lids are 
quickly and ſtrongly contracted, and the Eye by 
that means thruſt further into the Orbit; whence 
the large lacrymal Gland being compreſs'd by it, 
a Stream of Tears follow to waſh out the Sand, 


and abate the Inflammation cauſed by the Friction 


and Pain in that tender Organ. But what can be 
more ſimple and eaſy than to imitate Nature, by 
injecting ſome warm and mild Liquor, to waſh out 
the foreign Bodies and abate the Inflammation 


cauſed by their Roughneſs. 


In vain muſt a Phyſician endeavour to account 
for an Appearance in Nature, the Cauſes of which 
he is ignorant; as we are aſſured by the different 
Effects of Medicines. The human Body has a Facul- 
ty of rejecting every thing foreign to its Nature, in 
common with all Animals, Vegetables, and even 
Metals ; for Gold in its Element, or Mine, will 
not join itſelf to any thing that will not turn to 
Gold. The Facts are certain, and obſerved by the 
Reſearchers of Nature; but in vain do we ſtrive 


to explain their Cauſes. 


FS. 5. Another Principle differing from the 
former, was the uneaſy Senſation in the 
Mind, cauſed by the impeded Action itſelf 
of any Member; or the Torment of Pain, 
irritating any diſorder'd Part, and oppreſſing 
the Mind with Grief: This excited the Mind 
alſo to ſearch after, and apply Remedies fit to 
remove thoſe Impediments; which Remedies 
were hit upon either by natural Inſtinct, or 
by promiſcuous Experiment. 


Theſe Endeavours of the Mind proceed from 


its being impatient of Pain, ſtriving by all the 


Means | 
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Means it can think of to obtain Eaſe : nor is it a 


Principle in common with, but quite diſtin& from 


that of the automatic Motions of the Body, §. 4. 


— Theſe Endeavours of the Mind for Eaſe are re- 
ducible to two Claſſes. To the firſt belong pro- 
miſcuous Experiments made without Reaſon or Ob- 
ſervation : as by ſtriving to eaſe a Part by variouſly 
changing its Situation, applying any thing to a 
Wound or Burn that comes firſt to hand, &c.— 
When any thing falls into the Eye, a Stream of 
FFears will flow from the automatic Motion, to 
waſh it out; but the Mind being uneaſy at the 
Senſe of Pain, will alſo uſe its Endeavours by va- 
rious Trials; as applying the Hand to the Eye, 
and rubbing the Eye-lids, &c. and fo forwards 
the Actions of the preceding. If a Perſon has a 
Pain in his Side, he will diſpoſe himſelf in various 
Situations till he acquires the moſt eaſy, And 
when any of theſe Trials have proved ſucceſsful, 
they will be remember'd and talk'd of by the Pa- 
tient : and hence aroſe the firſt Rudiments of Phy- 


fic. —The other Claſs of theſe Endeavours of the 


Mind for Eaſe, is, when it oppoſes Diſorders with 


Remedies to which it is directed by Reaſon, Obſer- 155 


vation, or the Nature of Things. Thus the beſt 
Remedy for a Man fatigued with great Heat and 
violent Exerciſe, 1s what will. dilute the Blood and 
mitigate the Acrimony to which its Salts are incli- 
ning; but if we attend to the Appetite; we ſhall 
find it deſires for this purpoſe a cool, watery and 
acidulated Drink. And as moſt Men die from the 
Want of Fluidity and Obſtruction of the Blood; it 
frequently happens, that from this Appetite the 
Sick will have a ſtrong Deſire for cold Water before 
Death; the careleſs Phyſician at that time neglect- 
ing to take notice of the Appetites, which point to 

| the 


3 
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the immediate Cauſe of the Diſeaſe. Theſe En 
deavours belong to the Mind ; and even in Brutes 
we cannot attribute them to the Body: for _ Bo- 
dy of a Perſon aſleep, or in an Apoplexy, takes 

no Concern for Aliment, or.other Wants. There 


are many extraordinary Appetites to uncommon 


Food, in ſeveral Diſorders, to be attributed to this 
Princip le; which Diſorders are by that means fre- 
— brought to a Period. A Perſon in an 
acute Fever longs for Grapes, or to be in the Cold; 
his Friends diſſuade him, his Attendants deny 
them to him: however, he happens to get his 


long' d- for Dainty, and returns with his languid 


| Fibres braced up, or a looſe Belly, diſcharging the 


obſtructing Viſcidities; and thus gets well. A 


rich Patient of Amſterdam, and a liberal Rewarder 


of the Faculty, longed for pickled Herrings : his 


Phyſicians refuſed them; yet he ventured on 'em, 
and was cured : the Hiſtory is extant in Tulpius; 
and there are a hundred Inſtances. of the like Na- 
ture, in Dropſies, intermitting Fevers, &c. to be 
met with in the Writers of Obſervations. The 
Girl that has a Chloroſis eats Chalk, Fuller's 
Earth, or other earthy Subſtances which obtund 
Acidities : this Appetite is bad with reſpect to a 
healthy Body; but in that preſent Diſorder it directs 


to a proper Remedy. There are ſo many Hiſto- 


ries of Succeſs in moſt Diſorders from the Gratifi- 


cation of longing Appetites, that I think a Phyſi- 
tian ought not inconſiderately to deny them. 


0 


Nor ought any body to accuſe me from hence, with 
having ſuppoſed our Machines to be acted by a ſort 
of fatal Neceſſity, contrary to a free Agency. I 
only deduce Conſequences from Facts, and aſſert 
what I have experienced; being firſt certain of 
their Cauſes and Effects: than which, I know no 
other way to Knowledge, 


$. 6. From 
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F. 6. From theſe Principles (5. 4. and 5.) 
the Art of Phyſic or Healing took its firſt 
Riſe; and in that Senſe (F. 4. and 5.) it was 
at all Times and in all Places practiſed by 
Mankind, - +. DP + | T7 


Natural Phyſic, as defcrib'd at $. 4. and 5. way 
practiſed by Mankind at all Times and in all Pla- 
ces; for the Species were never exempt from Dif 
orders (per F. 3.) and Means to remove thoſe Dif- 
orders were ſought after in all Ages (per $. 5.) 
therefore natural Phyſic was always in Practice; 
and no Man was ever deprived of natural Inſtin&. 
But the Art of Phyſic eſtabliſh*'d by human Know- 
ledge is of a much later Date, for there were not 
always People who imitated and improved the 
Method of Healing barely founded on Nature. 
But human Minds are not limited to the Sphere of 
Inſtinct, which only conſiders preſent Objects, for 
that is the State of Brutes; but by comparing paſt 
Objects with thoſe that are preſent, it can attain 
to the Knowledge of future Events. From an 
Obſervation of the Appearances in the Heavens, 
continued ſeveral Ages, aroſe the Art of Aſtrono- 
my; till at length they could as certainly foretell 
an Eclipſe Ten Years to come, as the daily riſing 
and ſetting of the Sun. In the fame manner be- 
gan Phyſic, when a Perſon could diſtinguiſh Diſ- 
eaſes, and had obſerved what good Events had 
happen'd in them from Art, Accident, or Nature; 
whence he could infer and ſafely pronounce, ** a 
Hundred have been cured of the Diſeaſe which 
appears with theſe Signs, by ſuch a Medicine; 
and it will be ſo in you, my Patient.” This 
Art of predicting might be greatly favour'd by the 
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Longevity of our Forefathers, by which they 


were capable of an infinite Number of Experi- 
ments, and ſo might be furniſh*d with. an infinite 
Number of Caſes by their own Memories, which 
our ſhort-liv'd Generation is obliged to ſupply 
from the ſtanding Obſervations of others. 


— 


1 


§. 7. From the moſt early Accounts of 
Hiſtory i and Fable, we learn that the Art of 
Phyſic or Healing was firſt cultivated, ſo as 
to prevent future and cure preſent Diſeaſes, 
amongſt the Aſyrians, Babylonians, Chalde- 
ans 2, and Magi; from theſe it came into 
Egypt 3, Lybia, Cyreniaca 4, and Crotos5 ; and 
| thence it was carried into Greece 6, where it 
principally flouriſh'd in the Peninſula of Cni- 
dos 7, and the Iflands of Rhodes 8, Cos 9, and 
Epidaurus 10. | N 


7 It is no eaſy matter to determine the Time 
when Phyſic firſt appeared as an Art, or, which is 
the ſame, when a ſelect Number of Men took up- 
on them the Care of their Fellow- Citizens Health; 
yet we ought to diſtinguiſh or claſs the Times of 
its Advances according to the Accounts given 
us. The firſt and moſt early of which we can 
only gueſs at from the nature of the thing, having 
no Accounts of thoſe Men and their Tranſactions 
this way. The ſecond. is fabulous, the Monuments 
of which we poſſeſs, but deform'd with Rhetoric, 
and other arbitrary Ornaments. And the third is 
hiſtorica), taken from the Commentaries of ſerious 
and learned Hiſtorians.— It is probable that before 
and- after the Flood there were a few old Sages 

| g more 


N 
—— — - 


8. 3 J Hippocrat. 15 


more particularly curious and delighted with exa- 


mining their own and others Diſorders than the 


reſt, who from their Curioſity made ſtill better 
Obſervation of what uſually cauſed and cured thoſe 
Diſorders; that there were ſuch, we learn from 


Fable, the moſt ancient kind of Hiſtory, which 


tells us of one Phæbus or Solus in this Character; 
but this Pbæbus was Horus King of the AHrians, 
who, according to Pliny, was the Inventor of a 
particular Medicine; and the Word Horo ſignify- 
ing Light in the oldeſt of Languages, Hebrew, does 


alſo confirm that he and Phzbus were the ſame. — 


But it is probable that the Art of Healing took its 
firſt Riſe in Meſopotamia, or not far from it, be- 
cauſe there was the Birth or firſt Seat of Mankind, 
and there was fix*d the firſt Kingdom that was fra- 
med; in chat happy and temperate Region our 
long-liv'd Forefathers invented moſt Arts. But 
from thence Phyſic paſſed with Aſtronomy and 
Languages into Phænicia, and from Phemcia it 
might ſpread into Egypt; but that Egypt did not 
produce the firſt Cultivators of Arts, may be judg'd 
from the Nature of the Country, which was unin- 
habitable till they had made it ſo by artificial Motes 


and Banks. And even many Ages after that, in 


Aſſyria, we find the Art no further advanced than 
for one Neighbour to help another in his Illneſs ; 
which was the firſt Method of practiſing Phyſic. 

> The Chaldeans were the firſt Colonies that ſet- 


tled in Aſſyria, and their Rulers and Judges were 


called Magi, who formed the Precepts of their 
Knowledge into Verſes, being Maſters of every. 
Science; ſince their very Kings were not permit- 


ted to rule unleſs they had been learned of the 


Magi, as we are inform'd by Pliny. Among theſe 
Magi, Zoroaſter was one of the moſt conſiderable, 
5 | whom 


* + 


Account but in the facred 


4 
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vhom Superſtition has rank'd among the Number 
of diabolical Sorcerers, thro? the perverted or mi- 


taken Senſe of the Name Magi, or Magicians ; 


much in the ſame manner as the Romans, hating 
the ſeditious and threatning Enquiries of Aſtrolo- 
gers, expelPd all that bore the Name of Mathema- 
tician out of Haly. Length of Time has buried 
from us the Learning of the Chaldeans in Oblivion. 
The vaſt Number of Books which contained the 
Learning of the Eaſtern Nations, ſhared the Fate 
of periſhing with their regal Cities, as Ninigay 
Jeruſalem, Babylon, Perſepolis; and Alexandria 4 

what now remains to us is but · little; and muſt ei- 


ther be taken from Herodotus, or deduced from 
Conjecture. The Writings we poſſeſs of Sanchoni- 
atbon and Beroſus,on this Head are imperfect, and 


for the earlieſt Part of their Hiſtory, we have no 
The oldeſt 
Hiſtorian is Moſes, next to his follows the Book of 


Joſbua, then the Author of the Books of Kings, and 


the Apocrypha; and after them come the Writings 
which remain to us of Sanchoniatbon, which to our 
great Trouble are very imperfect. At a long In- 
terval from the receding came. Herodotus, who 


was followed by Thucydides and Aenophon, That 


there were Phiplci the Eaſtern Parts, is con- 
firmed by the Accouffts of David (1 Kings i. 3, 4, 
5.) and 4a (2 Chron. xvi. 14.) but that they were 


not famous in the Time of the Per/ian King Darius : 4 


Hyſtaſpis, ſeems to follow from his not ſending forf 
his own Country, but Egyption affen hen 45 
he had luxated his Foot. 9 

The Egyptians made great Advances in Phys 


fic; for their Prieſts, who were Interpreters be- 
. tween the Gods and Men, and even their Kings, 


8 of the opening of dead Bodies, to find 
Out 


S 7 


the Requeſt 


= !, Egypt aſpired to its former Glory in this Science, 
5 when in following Ages flouriſn'd Heropbilus, 
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out the Cauſes of Death; but that and the reſt of 
their Sciences they kept as hidden Secrets, wrapt 
up and conceaPd in obſcure Figures or Hierogly- 
phics. That the Office of Phyſician was very an- 
cient among the Egyptians, may be learn'd from 
the ſacred Scripture, where it tells us; that when 
Jacob dy'd in Egypt his Body was embalm'd by 
Joſeph's Phyſicians. But that the Number of their 


_ Phyſicians was very great, will appear from but 


one ſingle Part of the Body being aſſign'd for the 


Province of one Phyſician ; ſome took upon them 


the Care of the Eyes, others the Ears, and others 
different Parts of the Body ; ſpending their whole 
Lives in the Knowledge and Cure of the Diſorders 
of each Part, and being ſubjected to Puniſhments 
or Rewards according as they acted : ſo that Egypt 
proved another native Country to Phyſic, from 
whence the great Plato, Thales, Laertius, and par- 
ticularly Democritus, and all Greece, acquired their 
Skill, according to their own Confeſſions, The 
Egyptian Learning ſuffered greatly by the cruel 


Wars under the Pharaoh Nech#s, Hophra , and 


Pſammenites, when Egypt was firſt ſubdued by the 
Aſſyrians, and afterwards by the Perſians; inſo- 


much that the Egyptian Phyſicians belonging to 


the Court with Difficulty eſ@ped the Sword, at 
| 7 of Croto, when they had 
Pt 


in vain atte to reduce the luxated Foot of 
King Darius, Son of Hyſtaſpes. But afterwards 


Eraſiſtratus, Ammonius, Dioſcorides, and others, 
who were ſo well ſkilPd in all the Parts of Phyſic; 
that ſuch as deſired any Knowledge in that Fa- 
culty, reſorted to learn of them from all the 
Countries around them. | 


C f Cyreniaca 


I 


4 Cyreniaca was a an Provins 9 . 
barren Sands, which produced, among other Phi- 
loſophers of celebrated Name, Ariſtippus, Erato- 
ſthenes, Callimachus, and Carneades ; but no con- 
ſiderable profeſs'd Phyſician : tho? after the Croto- 
nians, the Cyrenians were firſt concern'd in Phyſic 
there. In that Place alſo grew the famous Plant 
Silpbium, which was expreſſed, as a particular Gift 


of the Gods, upon the Coin of Battus, the African _ . 


King, who built Cyrene. 
At Croio flouriſhed the Pyihagorean School, 


which produced the Phyſician Democedes ; Who, 


upon the Slaughter of the Tyrant Samius Polycra- 
tes, whom he attended, was brought into Perſia, 
where he recovered "Yi luxated Foot of Darius by 
applying Mallows, after it had been made more 
difficult to cure by the bad Treatment of the 
Egyptian Phyſicians. There he alſo cured an Ulcer + 
in the Breaſt of Atoſea; but being advanced with 
much Wealth and Honour, he affectionately re- 
turned afterwards to his own Country, charged 
with the Embaſſy of the firſt Perſian War. But 
when the Philoſophers were expelPd from Croto, 
and the Pythagorean School. burnt thro' Malice, 
another was erected at Metapontus. 

5 Phyſic ſeems to have paſſed into Greece from 
Egypt in the Time of King Amaſis, under whom 
Ezypt drove a conſiderable Commerce with Greece, 
as we are informed by the A/tic Laws brought out 
of Egypt by Solon, The Fame of Phyſic in Greece 
was very inconſiderable at firſt ; the moſt ancient 
Phyſician that was a Native Greek, ſeems to have 
been Melampus, who having found out the Nature 
of Hellebore by obſerving its Efſects on Goats, 
cured the Da ughters of King Proetus of an hyſte- 
ric Phrenzy, Thich Mage them 1magine themſelves 

changed 
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| changed into Cows, leaving afterwards his own 
Name to that ſalutary Plant. | 
Cnidos was a City in the leſſer Aſia, which 
ſeems to have taken the Art of Phyſic from their 
. neighbouring Mrians; in that City flouriſhed a 
celebrated medicinal School, -as Galen tells us, 
" whoſe Methods of Healing are often quoted by 
Hippocrates, who has from thence reſerved to us 


many Monuments concerning the ancient State of 


Phyſic ; and this probably might give Riſe to thae 
- falſe Reflection upon. this Father of Phyſic, viz, 
that Hippocrates ſtole his Obſervations from the 
' -Cnidian Temple, and afterward ſet it on fire to 
_. conceal his Plagiary, by which he appropriated 
the Wiſdom of his medical Anceſtors to his own 
Pen. But the Cnidian Phyſic ſeemed principally 
to conſiſt in a ſtrict Obſervation of the antecedent 
and conſequent Symptoms of Diſeaſes, without 
deducing any Indications from them, or referring 
particular Diſeaſes to their general Cauſes ; for 
which Hippocrates deſervedly reprehends them, 
 ® Rbodes was an Iſland celebrated for the Iuge- 
nuity of its Citizens, for their Study in Naviga - 
tion, and the Healthineſs of its Air, being Tiberiuss 
wiſh'd-for Place of Exile; it ſome Time enjoy'd a 
very ancient School of Phyſicians, which was ſo 
much decay*d and forgot in the Time of Hippo- 
crates, that he does not once mention it. 
Cos was the Iſland where the firſt School of the 
Aſclepiads was fixed; concerning which we. ſhall 
more particular in our Account of Hippocrates, 
§. 13 and 14. 
At Epidaurus we are told Æſculapius was born, 
where the Worſhip of that God was very ancient 
and famous, inaſmuch as the God himſelf frequent- 
ly performed Miracles; but when a raging Peſti- 
lence came to Rome, he 9 3 his Seat there, 
3 . 


* 
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the Temple of this ſalutary God, the Sick, who 
came far and near, uſed to ſleep, and receive their 
divine Advic in Dreams. —— The State of Phy- 
ſic, as we have hitherto traced it, was wholly em- 
pirical ; and this Period of it may be conſidered 
as its Infancy, 5 


F. 8. The firſt Foundation of Phyſic (as 
yet empirical) was therefore raiſed, 1. By 
accidental Diſcoveries i, made without any 
Deſign. 2. By natural Izſtinct. 2 And, 3. 
By unexpected or extraordinary Events. 3 
Which were the firſt Sources of Empiriciſm, 
or ſimple Experience. 


1 Hereby we intend the Knowledge of unuſual 
Effects from ſeveral Cauſes, by ſome Variation, 
which the Mind could not diſcern to be ſufficient 
in the Agent. Thus Men found that cold Water, 
tho? the moſt harmleſs of any Drink, being drank 
when the Blood was in a heat, would cauſe a Pleu- 
riſy, and even Death. And ſo the Inhabitants of 
Cairo found only by Experience, that when the 
Nile overflowed its Banks, on the ſame Day the 
Plague would decline and ceaſe. 

By Inſtinct we here underſtand thoſe auxiliary 
Means reſulting both from the automatic Motions 
of the Body (S. 4.) and the ſpontaneous Endea- 
vours of the Mind (S. 5.) : not indeed the Conſe- 
quence of human Reaſon, yet ſufficiently conſide- 
rable, and not unworthy to be examin'd into. 


3 Theſe Events are Effects contrary to the re- 
ceived Opinions of Men as if a Perſon in a Fe- 
ver, who was ſtrictly forbidden all Garden Fruits, 
ſhould recover his Health by eating plenty of 
Grapes ; or as if the Ancients having Gy 
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the cold Air of Service in inflammatory Fevers, 
ſhould uſe the ſame with fatal Conſequence in a 
Pleurify. | 


F. 9. The Art thus imperfectly eſtabliſhed, 
was ſoon improved and enlarged. - 1. By re- 
membering the Succeſs of the Experiments 
which had been made in it ( a F. 8.) 2. By 
regiſtering a Deſcription of the ſeveral Diſea- 
ſes, the Remedies, and their Operations ; 
which were engrav'd upon the Pillars, Tables, 
and Walls of the Temples 2. And, 3. By ex- 
poſing the Sick in the public Markets and 


High-ways, in order for thoſe who p by 
to examine them concerning theiy Hiſorders; 
that if they had known any thing effectual in 


the like Diſtemper, they might acquaint them 
with it, and adviſe them the ſame; and hence 
aroſe Obſervation, deſignedly made to remark 
the Events of Medicines and Diſeaſes. - And 
thus Empiriciſm , or the Practice of Phyſic 
by mere Obſervation, became more perfect 
from each of theſe Principles (F. 8, 9.) tho 
as yet the Faculty could only diſtinguiſh the 
paſt and preſent Events. But the Art was alſo 
advanced, 4. by Reaſoning 2, from comparing 
the Events obſerved (per F. 8, g.) with the 
preſent Circumſtances and conſequent Effects, 
which was termed Analogy. | | 


It was a laudable Cuſtom that obtai'd among 
the Ancients, for any one that eſcaped ſome im- 
minent Danger, to record the Hiſtory of their 
Preſervation in the Temple dedicated to the Dei- 
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ty to whom ſuch Preſervation was thought owing; 
thus it was after eſcaping Shipwrecks, and reco- 
vering from Diſcaſes, that a Hiſtory of the Diſeaſe, 
the Advice, and Means of Cure, might be expreſ- 
ſed to future Ages in a Table devoted to that Uſe, 
- Theſe Tables were the firſt Books that contained 
any medical Preſcriptions, and Caſes, or Hiſtories 
of Diſeaſes, With Monuments of this kind were 
filled the Roof and Walls of the Temple at Epi- 
daurus, Things certainly of more Uſe than the 
pompous Monuments and flattering Accounts of 
People which in theſe Ages make the Ornaments 
of our religious Buildings, 
3 When any Body paſſed by the Bed of a ſick 
| Perſon expoſed in ſome publick Place for Advice, 
they aſked what his Diſorder was? the Anſwer 
might be probably, an acute Fever ; the Paſſenger 
upon this recalling to mind whether himſelf or any 
Acquaintance had been il], and cured of the like 
Diſcaſe by any Remedy, bleeding, Sc. the like 
Means was then recommended to the Patient on 
his own Experience; and thus Analogy made ano» 
ther and more perfect kind of Practice in Medi- 
cine, which even the Empirics themſelves cannot 
practiſe without; for notwithſtanding they ſo 
| much condemn Reaſoning in Phyſic, they ſecretly 
call in its Aſſiſtance, 
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| 8. 10, The Art in ſome meaſure thus ($. .) 
* eftabliſh'd, was further improved and perfect- 
| ca, (1.) By appointing certain Perſons as Phy- 
| " . fictans" for the Cure of only one or a whole 
Claſs of Diſeaſes. (2.) By thoſe Phyſicians ta- 
king exact Accounts or Hiſtories of the ſeveral 
Cafes 2 or Diſorders which came under their 
Care. And, (3.) By their accurately obſerving 
and 


| 


0 
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and deſcribing the ſeveral Remedies 3 applied, 
with their Operations and Uſes. — Phyſic be- 
ing thus e but a few Families, and 
engroſſed 4 by a ſmall Number of Hands, eſpe- 
cially among the Prieſts, it brought them 
much Honour and Wealth, tho' the Art itſelf 
was by that means extremely cramp'd in its 
Advancement. oy 


Certain Prieſts were appointed by the com- 
mon Laws among the Egyptians for the Practice 
of Phyſic, who had an Income for their Service 
at the Public Expence, and were confined in their 
Practice under particular Reſtrictions. As, (1.) 

That no one preſume to practiſe beyond the Bounds 

of the particular Diſeaſe or Claſs which had been 
made his Province, but that each profeſs and act 
only for the Cure of ſuch Diſorders as had been 
cuſtomary for his Family. That (2.) every Phy- 
fician practiſe agreeable to the Books of Hermes, 
and not to act otherwiſe at his Peril; but to be 
under certain Penalties for male Practice. That 

3.) no Phyſician preſume to excite Evacuations 
till the fourth Day of a Diſeaſe, That none but 
Glyſters and gentle Remedies bs uſed before the 
third Day in Fevers, ſtrictly refraining from Vo- 
mits and Purges. That (4.) none but Phyſicians 
eve to practiſe Medicine. Thus Phyſic muſt 

ave evidently received conſiderable Advances a- 
mong this wiſe, rich, and flouriſhing People, who a 
fo ſtudiouſly endeavour'd to cultivate it. 

* Great was the Accuracy and Induſtry of the 
Ancients in their medical Obſervations, or Ac- 
counts of Diſeaſes ; they patiently and carefully re- 
mark*d not only the paſt and preſent Condition of 
the Diſeaſe, but alſo the Patient's Age, Sex, Ha- 

C4 bit, 
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bit, Strength, and Diet; yet ſo little were they ad- 
dicted to Hypotheſes, precarious Reaſonings, and. 
drawing Concluſions from their Obſervations, that 
Hippocrates reprehends them for rs in thoſe 
Reſpects. -F 

3 The Medicines of that Age were aalen chiefly | 
from Plants; in the gathering and preparing of 
which the Ancients were extremely induſtrious, as 
we may judge from the Cratonic Epiſtle of Hippo- 
crates, where he very minutely points out the na- 
tive Soil, Time of gathering, and Method of keep- 
ing Hellebore, 

+ The Prieſts, -being covetous of Wealth and 
Reverence from the People, and in order to in- 
creaſe the Reſpęct and Number of their Patients, 
concealed the Art under the Pomp of Superſtition 
and Fable ; by theſe Means depriving the Public 
of its . they reſerv'd the Art as a Secret to 
themſelves and Families, — Thus when Ipbiclus 
aſc'd the Advice of Melampus for Impotency, after 
the ſpecious Apparatus of Sacrifices and Augury, 
he ordered him the Ruſt of a Knife that had been 
ſtuck into an Oak; by this formidable, but vain 
Shew of Religion, he endeavour'd to conceal that 
{imple Preparation of Steel, which had been ſlowly 
diſſolved by the acid Juice of the Tree, and was 
certainly a moſt excellent corroborating Medicine, 
A military Captain, who had a ſpitting of Blood, 
beſought Aſculapius for a Remedy; the Priefts, 
who were verſed in Phyſic, anſwer'd, inſtead of the 
God, that he muſt take the Kernels of Pine- 
Apples mixed with Honey,” a very proper 
Medicine; by which he was cured. —Even Hippo- 
crates himſelf bound his Pupils by an Oath not to 
divulge the Myſteries of their Profeſſion to the 

rofane Commonality. But throughout the whole 

Univerſe Phyſic was originally 9 by hardly 


any 
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any but the Prieſts ; thus it was among the Fews 
and Egyptians; in the Iſland Lemnos, where the 
; Prieſts of Vulcan practiſed Phyſic; among the 
Indians, whoſe Prieſts were diftin gt Oy by the 
ancient Name of Brachmans ; laſtly, amon 
the French and Germans, WON they were call 
ride 


$. 11. Add to theſe (5. 9 6 that (i J the 
Inſpections of Carcaſes by Friefis in their dai- 
ly Sacrifices i, (2.) the Cuſtom of embalming 3 
and opening the Dead, (3) the Inſpection of 
Wounds, happening in all Ages, and (4.) 
laſtly, the dreſſing of Carcaſes by the Butcher 3, 
each afforded ſome Knowledge of the anato- 
mical Structure of ſound Bodies, as alſo of the 
immediate and abſtruſe Cauſes of Health, 
Sickneſs, and Death, 


_ * Sacrificing was a religious Rite among the 
firſt of Mankind, as we learn from our Accounts 
of Abel and Noah in the ſacred Hiſtory ; and from 
the very ancient, though fabulous Account, of the 
golden Age. But as no Sacrifice would make 
Atonement, or pleaſe the Deity, but ſuch as were 
made of Victims perfectly ſound, therefore the 
Prieſts were obliged to be ſollicitous in their En- 
quiry after the Signs of their perfect Health, and 
to learn what States of the Viſcera imported that 
the Animal was unſound, being to anſwer for the 
Succeſs or Miſcarriage of his Oblation from the 
morbid or healthy Appearance of their Fibres. - 
The Cuſtom of Embalming is very ancient, 
even before the Time of Foſeph ; in order to which 
they were obliged to open the Body, take out the 
Viſcera, and fill up their e with a Compoſi- 
tion 


26 Progreſs of Phyſic F. 12. 
tion of Spices ; but all this could hardly be done 
for many Ages together, without frequently detect- 
ing the latent Cauſes of the moſt ſevere Diſeaſes, as 
well as the Structure and Situation of the Parts ; 
and hence the firſt Foundation of practical Anato- 
my. 
5. The Butcher diſſecting brute Animals; could 
not avoid ſeeing the natural State, Situation, Num- 
ber, Figure, Sc. of their Viſcera, and various Hu- 
mours ; but frequent and deſtructive War afford- 
ed Opportunities of diſcovering many of the Muſ- 
cles and larger Veſſels, with the Articulations of 
Banes, to the naked Eye in the yet living Subject; 
inſomuch that ſome have attempted to extract a 
Syſtem of Anatomy from Homer, who has in re- 
ality writ Hiſtories of Wounds {kilfully and ana- 
tomically ſtated. NY 


§. 12. And laſtly, the Art ſeems to have 
been in a manner compleated, (1.) By the 
Diſſection of living Animals made with a phi- 
loſophical View, and an accurate Inſpection 
of human Bodies after they had been kill'd by. 
ſome Diſeaſe. (2.) By taking a more exact 
Account of the Cauſes of Diſtempers, diſtin- 
guiſhing their Stages into Beginning, Increaſe, 
Height, and Decreaſe, Terminations, Varia- 
tions, and different Symptoms. (3.) By a 
more perfect Knowledge of Medicines, artful- 
ly chuſing, preparing, and applying them; 
having firſt obſerv d their Strength and Ope- 
rations. 1 


Democritus, being ſkill'd in the Learning of 
the Egyptians and Phenicians, ſpent a long Life 
in Experiments, particularly in the Diſſection of 

— Brutes, 


— 
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Brutes, to diſcover the Cauſes and Seats of Diſea 
ſes. The living. Diſſection of brute Animals alone 
afforded always the greateſt Advances to Phyſic; 
without this neither would Herophilus have diſco- 
vered the lacteal Veſſels in Kids, Euſtachius and 
Pecquet their Receptaculum Chyli, and thoracic 
Duct in the Horſe and Dog; nor Harvey his cele- 
brated Circulation of the Blood. But theſe Diſſe- 
ctions were made with a double View, one merely 
in the way of common Butchery; the other with 

a View to Philoſophy and Phyſic, Democritus 
ſeems alſo to have' joined Mathematics with his 
phyſical Experiments, having wrote of Gravity, a 
Vacuym, and the Elements, . 


F. 13. At length Hippocrates i, in the ſame 
Age with Democritus, being well ſkill'd in alt” 
theſe ($. 7. to 13.) particulars, and furniſh'd 
with numerous wiſe Obſervations of his own 
as well as of others, form'd the beſt of them 
into a Greek Syſtem of Phyſic; and was the 
firſt that truly deſerved the title of Phyſician : 
for being of incomparable Reaſon and ample 
Experience, ſupported by a ſound Philoſophy, 
he laid a juſt and rational Foundation of Phy- 
fic for future Ages. . — 


= Hippocrates was a Man of happy Genius and 

great Learning, verſed in the Philoſophy of De-. 
mocritus, which was the pureſt of any Syſtem, be- 

ing founded on three Principles, Atoms, Gravity, ( 
and a Vacuum; which have been in our Age agai 

reſtored by the moſt ſolid Reafonings of Sir Jaac 
Newton, Being deſcended from the great Æſcula- 
Pius, the medical Knowledge of his Anceſtors in a 
manner glow'd and improv'd in his Blood from the 
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very Birth ; he imbib'd the Learning of the School 
at Eidos 1 of the Egyptians in his Travels; ſo 
wealthy, that he is ſaid to have ſent his Son The/- 
Jalus with a Ship armed and freighted with Medi- 
cines as a Gift, to attend the Albenian Fleet in their 
Voyage to Sicily, He had under him a Claſs of 
oung Phyſicians, who were employ'd in making 
xperiments 3 which, when communicated to Hip- 
 pagrates, he ſhew'd the Uſe of them to Phyſic. In 
his Practice he ſucceeded beyond any Mortal, be- 
ing requited with divine Honours for his Service in 
the Plague at Athens and Theſſalia. He was no in- 
conſiderable A natomiſt, tho? he did not publiſh his 
Writings on that Subject; for he learn'd the Stru- 
ctrure of human Bodies from a careful Diſſection 
of their Parts, and obſerved that the xr 09/200 

num was - almoſt empty of Aliment. He was 
ſoo well ſkil'd in Surgery, that the Merit of no 

one comes up to him. He ſeems to have been a 
Lover of the Mathematics, from 'the Letter to his 
Son Thefjalus, When he aſſerts Philoſophy to be 
uſeleſs with regard to Phyſic, he ſpeaks of moral 
Philoſophy; upon which alone the Pytbagoręan 


School was then employ'd. He made himſelf © 


well acquainted with the Opinions of his precedin 
and contemporary Phyſicians, and was the firſt 
that by juſt Reaſoning joined the Theory to Pra- 
Etice in Phyſic. He has given us fuch Hiſtories 
of Diſeaſes from his own Practice and Obſerya- 
tion, illuſtrated with the Experiments of his Pu- 
pils, as may vie with the beſt of our Moderns 
and eſpecially in acute Diſeaſes, as the Pleuriſy, 
Phrenſy, Quinfy, Sc. he has been ſo ample, that 
his Succeſſors to this Day can add but little; to 
be ſatisfied in this, any Body may, like Duretus, 
compile an Index of the Particulars relating to one 
Diſeaſe interſperſed thro* the Writings of Hippo- 

— crates, 
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crates, and afterwards let them be compared with 
what is given us on the like Diſeaſe by other Au- 


thors. His Works have been reviſed by Areteus, 
but more perfectly by Galen. 


8. 14. This Work of Hifpocrates continued 
improving among the A/clepiads*, and was 
afterwards digeſted into a more regular Method 
by Aretæusz; and being ſtill further improved 
at various times by ſeveral Artiſts in different 
Countries, it was brought into the School of 
Alexandria, and came at laſt into the Hands 
of Galen. 


The Deſcendants of Æſculapius preſerved the 
Doctrines of Hippocrates entire to the Time of Ti- 
berius and Galen. The whole Family being thus 
bleſs'd with the rich Treaſure of Obſervations that 
had been made and left them by their Anceſtors, 
and being alſo furniſh'd each with their own Know- 
ledge and Experiments, were by thoſe Means in- 
formed how to moderate Nature; to excite her 
Forces when languiſhing, and to reſtrain her Pow- 
ers when too violent. They learn'd the Virtues of 
Medicines not from ſuperſtitious Writings, but 
from the real Facts and Experiments of many 
Ages.—Their Method of Practice was like what 
follows: they knew by Experience that a Pleurify 
accompany'd with particular Appearances in the 
Spittle, Reſpiration, Heat and Pain, uſually ended 
in a fatal Mortification within the Space of three 
Days; but they found it had been alſo obſerv'd by 
one of their Anceſtors, that a Patient in the ſame 
_ Caſe recover'd by profuſe bleeding from a Wound 
till he fainted, whereas others in the like Diſeaſe _ 
periſh*d at the ſame time; therefore imitating the 
$6 1. Advice 
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Advice of Nature, they bled plentifally, and ex- 
hibited lenient, watery, and diluent Medicines ; 
which Method they found to ſucceed the beſt in 
all acute or inflammatory Caſes, But they alſo 
learned by the Obſervations of their Anceſtors, 
that a Pleuriſy attended with a free Reſpiration, a 
thick Spittle, with little Particles of Blood, and 
other Circumſtances of Heat and Pain, imported 
that the Diſeaſe would terminate the firſt Day; in 
which Caſe they therefore left the Diſeaſe to Na- 
ture; for they had found bleeding under theſe Cir- 
cumſtances to ſuppreſs the ſpitting, prolong the 
Diſeaſe, and render it more dangerous. 
Before Aretæus we ought to have given Hero- - 
philus and Eraſiſtratus their due Praiſe, as two ſkil- 
tal Improvers of Anatomy, Herophilus is even 
faid to have diſſected three hundred human Bodies, 
many of which, being criminals, were opened a- 
live: No wonder then he ſhou'd perceive white 
Veins (i. e. the lacteals) in the Meſentery ; which by 
the way, is an argument that the Anatomy of the 
Greeks was not ſo ſuperficial as many have imagined, 
Eraſiſtratus wiſely obſerved that an Inflammation 
happen'd whenever the Blood paſſed out of its pro- 
per Veſſels into thoſe which only convey Spirits, 
meaning the Lymphatics. But theſe curious Wri- 
tings periſh*d in the Conflagration of the Piolzmean 
Library, which happen'd in the time of (the firſt 
or) Julius Ceſar. The Library was founded by 
King Ptolemenus Philadelphbus, and was ſupported by 
the ſucceeding Kings in Alexandria, to which City 
the moſt ſkilful Men in all Arts were ſolicited at 
the pres Charge. Alexandria was frequented by 
the Learned of every Nation, for the Promotion 
of Learning, and particularly Phyſic. From hence 
came Galen: And here Attalus King of Pergamus 
founded a Library, and made phyſical Experi- 

| ments 
9 


&. 15. under Hippocrates 31 
ments of Poiſons on Criminals. But Aretæus of 
Cappadocia was the firſt who being ſkill'd in the 
Writings of Hippocrates, and other Greek Phyſici- 
ans, reduced Phyſic into a more regular Syſtem, and 
added what had been left upon the ſame Subject by 
other moſt eminent Phyſieians. After him, Aſcle- 

iades of Bithynia, in order to advance his Fame, 
boaſted he had ſecret Medicines, by which he pre- 
ſerv'd his Healthy kept off Diſeaſes, and wou'd 
prolong Life : He alſo gloried in having reſtored 
a dead Woman 10 life, who ſeems to have been in 
an hyſteric Fit. Nor was the Notion of Theſſalus 
more vain, who contracted the Study of Phyſic to 
the Space of but ſix Months: Omitting the whole 
Phyſiology, he wou'd have the whole Care of a 
Phyſician conſiſt in knowing whether the Parts of 
the Body were too ſtrict or lax; to tighten them 
when too lax, and to relax them when too tenſe. 
But then the firſt of the Latin Phyſicians, Celſus, 
deliver'd the Doctrine of Hippocrates in his own 
Language with the greateſt Purity, and interſperſed 

many excellent Opinions of the other ancient Phy- 
ficians. It is uncertain whether he, coming of a 
noble Family, learnt Phyſic only by reading; or 
whether he was employ'd in the Practice: tho? the 
latter ſeems moſt probable ; at leaſt this is certain, 
that he was a Man of very great Learning, and 
has wrote of Phyſic with the greateſt Perſpicuity, 
- and digeſted things into the moſt regular Method. 


F. 15. Galen" made a Collection of their re- 
ſpective Writings, digeſted what was confuſed, 
and took a great deal of Pains to explain every 
thing into the Clouds a, according to the Peri- 
patetic Philoſophy; doing almoſt as much harm 
to phyfic by the one, as be did it goods by the 


other : 
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other: for by loading the Art with tedious Ex- 


plications of every thing by the four Elements, 
the Cardinal Qualities, their ſeveral Degrees, 
and the four Humours, he has ſhewn much 
more Wit than Truth in his Theory 4. 


Galen was a moſt expert Logician, extremely | 


well verſed in the peripatetic and natural Philoſo- 
phy, as he alſo was in the ſeveral Opinions of the 
Ancients : a Man of acute and fertile Genius, wri- 
ting in a pure and elegant Stile; and in every re- 
ſpect truly a great Man. He lived about a hun- 
dred and ninety Years after the Birth of Chriſt, 


when Severus was Emperor. 


He confuſed every thing by ſtriving to make 
the genuine Obſervations of Hippocrates correſpond 
to the falſe Syſtem of the Peripatetics; and when- 
ever he enquired after the Cauſe of any Appearance, 
he obſcured the Truths of the Divine old Man by 
his miſtaken Conjectures. He built upon the fol- 
lowing Syſtem; ** That Bodies are made up of 

* rude Matter, extended in threefold Dimenſions, 


& and endued with a ſubſtantial Form, which de- 


<* termines arid diſtinguiſhes the Body to be of this 
* or that Kind. That, among the ſenſible Affe- 
* cCtions of Bodies, there are four radical or pri- 


« mary Qualities: Heat, Cold, Humidity and 


«© Dryneſs ; by which the Action of all Bodies is 


& to be explain'd, and from whence ariſe the pri- 
«© mitive Elements: viz. Fire or hot and dry, Air 
or hot and moiſt, Water or cold and moiſt, and 


KFarth or cold and dry. Which Qualities deter- 


mine the Nature of all Bodies in which theſe 
«« Elements exiſt, But that in the human Body 
<< there are four primitive Humours : viz. Bile, an- 
„ ſwering to fire, or hot and dry; Blood, cor- 
_ © reſponding to air, or r hot and moift ; . 

| 66 in 
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« akin to water, or cold and moiſt; and Melan- 
c choly or Atrabilis, related to earth, or cold and 
t dry. / That out of theſe Humours, intermix'd, 
« and-retaining their elementary Qualities, ariſe 
% Temperaments of People. That alſo theſe Qua- 
c lities have different Degrees, not varying their 
« Nature, but only differing as to more or leſs, 
«*« intenſe or remiſs. Thus in Heat there are four 
% Degrees: The firſt, which nouriſhes the natural 
« Heat of the Body the ſecond, which cauſes 
1c Fever; the third, which excites Inflammation; 
« and the fourth, which cauſes Burning and Mor- 


e rification, That this ſame Theory holds good 


« with reſpect to the Virtues of Medicines, which 
* have not only the ſame cardinal Qualities, but 
„ alſo a like Number of Degrees in each. Thus 
„ Medicines, which are potentially hot, if they 
& are ſo in the firſt Degree, they reſtore the vital 
© Heat of the human Body; if hot in the ſecond, 
they cauſe a Fever; if in the third, an Inflam- ' 
* mation; and in the fourth, a Mortification. 
Therefore the chief Buſineſs of Phyſic conſiſts in 
* our having 4 juſt Notion of the Qualities and 
*« their Degrees fn Diſeaſes and Medicines, For 
„ when it was once found by us that the Cold in 
A quartan Fever aſcended to almoſt the fourth 
Degree, the natural Heat was then reduced to 
** near one Degree and a third, and the Diſeaſe 
only wanted a Degree and a half of the greateſt 
Cold, by which means the cold Phlegm over- 
came the fiery Bile ; it was therefore neceſſary 


here to give Medicines of a Degree and a third 


hot, in order to reſtore the healthy Tempera- 
„ture, as Theriaca, Sc. And thus in Preſcrip- 
tions, Opium, which is almoſt of the greateſt 


Cold, ſhou'd be corrected with Euphorbium, 


„ which has the greateſt Heat.“ Admirable> 
| D | Skill, 
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Skill, thus, bly to: eſtim d proportion the 
Nature of Dilcaſes and. N r Ee Ee not 
founded upon ſo ſo weak a e as a ſubtle but falſe 
Imagination. 144% A 

© It muſt be AER that Phyſic was. made 
much more perfect on the Account of Galen, for 
as he was furniſh'd with almoſt all the Learning of 
the Ancients, he has reſerygd to us many things of 
Conſequence which are no where elſe to be found: 
He was excellently ſkill'd in the Writings of Hio- 
pocrates, Herophilus, Erafiſtratus,  Aſdepias, m_ 
thoſe of the methodic and empirical Sects: 
Merit appears from having accurately deſcribed 
Diſeaſes, Pulſes, and ſeveral uncommon Diſorders, 


from an occular Inſpection and a very ample Pra- 


ctice; beſides, ; he digeſted and reduced whatever 


| Obſervations related to one Diſcaſe, and were in- 


terſperſed thro* a great Number of Books, to their 
neral Heads, under one general Title; and by 

that means left us a very methodical Syſtem of 

Phyſic in all its Branches, containing almoſt every 
thing that had been diſcovered in that Age. 

+ The Theory of Galen was built entirely upon 
the Schemes of a fertile Imagination, and, metaphy- 
ſical Subtilties, by which he and his Followers en- 
deavour'd to account for the Appearances of Na- 


ture, who in a manner ſlipt thro' their Hands, in 


the ſcarch, while they loſt themſelves in the Cloud. 
The Powers of Bodies which he aims to, eſtabliſh 
are not in the leaſt ſufficient, Aqua-fortis acts not 
by heat, cold, or any other galenic Faculty, but 
merely by the Salts with which it is ſaturated. Alſo 
Mercury cures the Pox by Properties very remote 
from any comprized in the Claſſes of the galenic | 

Scheme. His Degrees in Diſeaſes and Medicines 
are taken not from unerring Nature, but a precipi- 
tate and frantic Imagination; by which, in ſhort, 


he 


— 


cv 3 % 65 5 
8 16% from Gen e Harvey. 34. 
he did Phyſic merè damage than alk his Skill in the 
Ancients, many Teats Plactice, and Knowledge 
in the Materia Medica, cou'd ever repair. 
D en 276916. IVE 2x MMIE en 
F. 16. Learning after the ſixth Century be- 
ing almoſt aboliſh'd in Europe, by its being o- 
verrun with barbarous Nations from the North 
(the Goths) who were quite rude, in their Ge- 
nius, Language and Mann ers, fo as to eface the 
Artsi and almoſt the Memory of them; from 
the ninth ro the thirteentb Century *, Phyſic was 
nicely cultivated by the Arabians in Afia, A. 
frica and Spain; whereby Surgery in particu- 
lar, with the Materia Medica and its Prepara- 
tions grew more complete and correct: but; 
then the falſe Galenic Theory. (F. 1 5. N. 2.) 
ſpread and peſter'd the Art more than ever; but 
this not without the Approbation of moſt of 
the ſucceeding Profeſſors: about that time they 
began to be inquifitive after the Sciences in 
Spain, eſpecially in thoſe Parts next the Sara- 
cens, who expell'd the Gorbs; and there the firſt 
Reſtorers of Learning were ignorantly call'd 
Magi or Magicians, . in the worſt Senſe of the, 
Word. Here they began to expound the Wri- 
tings of the Arabian Phyſicians, in public Aca- 
demies; being as yet ignorant of, or at leaſt 
not accuſtomed to, thoſe of the Greeks, —— 
Even from the Time of Galen to the Beginning 
of the ſixteenth Century Phyſic receiy d ſcarce 
any Advancement; for almoſt the whole Bu- 
ſineſs of his ſucceeding Phyſicians, by which 
they were deſirous of Praiſe, was either to en- 
Lien © "20 2 DE: large 


36 Progreſs ef®Phyſc F. 16. 
large the Works of Galen with Commentaries, 
or contract them into Compendiums. 


Arts and Sciences have always ſhared equal 
Fate with the Deſtruction of Empires. The Learn- 
ing of the eaſtern Nations had been long before 
aboliſh'd in like Manner. In Egypt the Arts and 
Sciences, particularly Phyſic, flouriſh'd under the 
_ firſt Plolemies; but ſuffering by the Conflagration 
of a great Library (of 700,000 Volumes in Alexan- 
dria; ſix Hundred only of which were ſpared at 
the Requeſt and Clemency of Areus and Auguſtus) 
they languiſh'd to nothing, and their chief Profeſ- 
ſors went over to Rome; by which means the Arts 
and Sciences were exfinguiſh'd with the Strength of 
the Empire. But in the fifth Century after the 
Birth of Chriſt, a northern Storm of Barbarians 
. ſpread thro? the more polite Part of the World; 
who extinguiſhed the ſmall Light of Learning that 
then remained. For being a furious People, and 
averſe to Science, of which they were ignorant, 
they burnt up the Libraries, together with the U- 
niverſities and Cities: unhappy Age; when Men 
being only ſolicitous of animal Life, neglected the 
diſtinguiſhing Ornaments of Wiſdom. The Ro- 
man Language was firſt ruined by the Longobards 
that ſubdued 1raly ; and by intermixing and cement- 
ing it with foreign Words, they ſpread a Sea of 
Barbariſm throughout Europe. At length, in the 
ſeventh Century, Mabomet, an Enemy to polite 
Arts, eſtabliſh'd a new Religion upon his own 
Principles: in a little time he confirmed his Do- 
ctrines, both in Paleſtine, Arabia, Egypt and Aſſyria, 
preferring his own Arabic Language before the Sa- 
cred and Learned, and tranſlating every thing into 
that Language, began to revive the Arts and Learn- 
ing of the Greeks, His Caliphs or Chicf _ 

| travell'd 
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travell'd with Money and Authority over Europe, 
Ala and Africa, in order to deſtroy the Language 
of others and eſtabliſh their own. | | 
2 In the ninth Century, Spain, where the Arts 
had taken Refuge, was ſubdued by the Saracens of 


Africa; who laying aſide their Victories for a com- 


fortable Peace, and being a People naturally of 
ſome Genius, began by Degrees to ſearch in the 
learned Books of the Greeks : they then clo:hed in 
Arabic the Writings of Hippocrates, Ariſtotle and 
Galen; in ſhort, the whole Nation was fo enamored 
with the Beauty of Learning about the End of the 
tenth Century, that they erected a conſiderable A- 
cademy in Morocco, for the Education of Students 


at the publick Charge: they alſo collected a Libra- 


ry with ſo much Aſſiduity, that the King himſelf 
and the Chief Prieſt thought it not beneath them to 
lend a hand, and be preſent at their Exerciſes. At 
that time the Arabians, who were otherwiſe cunni 

and thoughtful People, ſo nicely dreſs'd up the 
Galenic Syſtem, that it prevail'd much upon the 
Minds of Men who were employ'd about mere I- 
deas, and ſatisfied with abſtract Notions. All 
Truth was ſought for in Ariſtole, and ſometimes in 


Galen: when any Author had ſhewn that his Opi- 


nions were agreeable to the Sentiment of either of 
theſe Fathers, they were allow'd to be true by uni- 
verſa] Conſent. They not at all meddled with A- 
natomy, nor made any great Progreſs in the Pra- 
ctice of Phyſic ; they were indeed a little more cu- 
rious in Botany and Surgery: but Chemiſtry, they 
either firſt brought into Europe, or, at leaſt, greatly 
improved it. They alſo added the Preparation of 
Medicines to Phyſic, inſomuch that the generality 
of Compoſitions till retain their Arabic Names, 
Syrup from Surep, Juice; Julep from Juleb, Roſe- 
water, Sc. The Principal Arabian Phyſicians were 
49 Rhaſes, 


\ 
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Rhaſes, nnn Ty 79 2  Hoerhogs and, in 
Pharmacy, Meſue. The Fame of the Arabiaꝝs thus 
promoting Phyſic at 7 led and; Corduba, excited the 
Learned in moſt Parts of, Europe to travel to that 
Part of Spain which was poſſeſſed by the Apr, to 
learn the Arts, and eſpecially Boer "Theſe Ara- 


 bians bringing their Books into Lahy, when there 
were barely any other to be found there ; the ig- 


norant Populace every where vainly reckon d them 
to be W's dei as ſeemipg to be dane beyond 
the Bounds of human unc. i 28 


§. 17. A. Jongth * they were conketgd: and 
corrected. in their prejudiced and vain Notions 
by two Expedients; «viz; by the Hippocratic 
Doctrine being reſtored and prevailing in France 
on the one hand, and by anatomical and che- 
mical Experiments on the other. About the 
Year 14.53 ſeveral Greek. Manuſcripts, were 
brought out of Byſantia, and tranſlated (by 
Ch-y/ooras?, Gaza, Agyrepulus, | Laſcaris, 
Cho. condulas, J. rapezuntius, | Myſurus, and o- 
thers) at Venice, and. elſewhere; by which 
means the Greek Language and AutHors were 
again reſtored to uſe. About the ſame time 
Altus happily publiſh'd the Greek Phyſicians 
together by printing, which was then lately 
diſcovered,” Alſo chemical Experiments 3 were 
ſoon after introduced, by, Arnoldus Villanova- 
nus, Lully, Baſil Valentine and Paraceljus ; 
who * — Chemiſtry to Phyſic and Philoſo- 
phy: and then Anatomy revived; which was 
firſt cloſely proſecuted by the induſtry of N 1 
cobus Carpuus 4 in Italy. 4 


\ About 
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q * About theſe Times the Spaniſh P iyficians, 


= wh6ſe Nation by degrees recovered their own 
he Country, correſponded and communicated ? in their 
nat Learning with the Halians; they began publicly 
to to expound the Writings of the Arabiuh Phyſicians in 

* an Academy at Padua; and in the beginhing of the 
re I 3th Century they tranſlated Galen into Latin. | 
g- Thus by degrees Barbariſm began to be extin- 
m guiſh'd, but flowly; almoſt every Body bein 
ad blinded and prejudiced. in favour of the Peripatetic 
* Doctrine. 

Piuring the Whole fifteenth Century the un- 
1d fortunate Greeks flying from cheir ruined Country 
into Lay, brought thither their Language, Books, 
* and ancient Monuments, as their chief Treaſure, 
22 and the Springs of true Learning; and in the 16th 
wn Century the Works of Hippocrates. came into a 

neral Eſteem, being in a manner a new Book, file 
16 Galen only had been in uſe with the n and 
re commented upon in France, where they had alſo 
y tranflated*Avicen. About the ſame time Galen aroſe 
+ i mare pure and entire, out of the.yaſt Volumes of 
* the Arabian Phyſicians, ſo as to be publiſhed by 
1 himſelf; then alſo the Latin Tongue began to re- 
| cover its former Purity, and at the fame time a 
8 new, Defire inſpired the Minds of Men after true 
e and uſeful Knowledge; they now began to per- 
18 ceive that Galen was preferable to the Ar Yabians, and 
y | Hippocrates ſtill better than Galen; in the former 
e | of whoſe Writings . ernelius and Duretus were Well 
_ verſed, and being improv'd alſo by their own Ex- 
5 perience, they diſſipated the Eſteem that had pre- 
y vailed for. the Arabians; and in this: manner the 
7 1 rational or Ilippocratic Practice of Phyſic was re- 
v2 new'd, and the ſalutary Art in a great. e re- 
8 ſtored to its priſtine Splendor. 
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The firſt Chemiſtry a chiefly in the 
 Monaſteries, where there were ſome idle People, 
Smatterers in Learning, who began to contrive in 


what manner they could make Gold. Baſil Va- 


lentine firſt applied Chemiſtry to Phyſic in the 14th 


Century; then flouriſhed Paracelſus at Baſil, who 
was a Helvetian, born in the Year 1494, about the 


Time of Veſalius: he being ignorant of the learn- 


ed Writings of Galen and the Arabian Phyſicians, 
to which he had an utter Averſion, founded a new 
Sect of his own, which gained ſo much Authority 
in a few Years, that the Princes of Germany would 
hardly admit any to be their Phyſicians who were 
not Chemiſts. This Man raiſed his Fame chiefly 
by the Uſe of Mercury, in which Age only he 
and Carpus durſt venture upon the Exhibition of 
it, particularly in the Venereal Diſeaſe, which at 
that time raged exceſſively ; ſo that as the Eſteem 


for the Arabians was overturned by the Doctrines 


of Hippocrates prevailing in France, in German 

the ſame Arabian Phyſicians were expunged by the 
Arms of Paracelſus. But in the beginning of the 
17th Century there happened yet a greater Divi- 
ſion in the Schools and Galenic Doctrines than be- 
fore. Helmont at that time, who was a Man of 
ſome Experience, of an acute and daring Genius, 
alſo verſed in the Opinions of Galen and the Philo- 
ſophers, as well as the Anatomy of Veſalius, quick- 


ly perceived that neither the Syſtem of Paracelſus, | 


' who was ignorant of Anatomy and Phyſic, nor 
the Verboſity and Controverſies of the Schools, 
would either of them direct to the Truth. But 
the Remedy which he applied was in effect worſe 
than the Diſcaſe, for he lo founded Phyſic upon 
Chemiſtry, that he would have no other certain 
Way either to its Theory or Practice. After Hel- 
mont, Sylvius de la Bite firſt introduced Chemiſtry 
| in 
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in the Univerſity at and perſuaded the 
Stewards to build a publick Elaboratory for it. 
Chemiſtry is 1 5 74 good Servant to Phyſic, 
but it g 1 * e 
Carpus ſoon began to natomy in 
Italy alter his Return from Exile. The firſt that 
publiſh'd any thing upon Anatomy was Mundinus, 
in the Year 1450; after him Jacobus Berengarius 
Carpenſis, who firſt uſed Mercury in the Venereal 
Diſeaſe, by which he acquired much Wealth and 
Eſteem; he made a great Number of accurate Diſ- 
ſections of Men and Brutes, publiſhing a Commen- 
tary upon Mundinus, and afterwards his own Ana- 
tomy, which being very ſcarce, I lately received 
from Haly, and peruſed with much Pleaſure in the 
Year 1731. But in the Year 1539 Veſalius, the 
great Reſtorer of Anatomy, began to write upon 
$ 18. At length the immortal Harveys, by 
the Diſcoveries which he demonſtrated, over- 
turned the whole Theory of the Ancients, and 


founded Phy ſic 115 a new and more certain 
Baſis, upon which it at preſent reſts. 


He overturn'd the monſtrous and vain Hypo- 
theſes which then prevailed in Phyſic, by publiſh- 
ing his incomparable Writings upon the Circula- 
tion of the Blood, and Generation of Animals ; 
wherein he demonſtrates the human Body to be 
an Engine, all whoſe Offices depend upon the 
„Circulation of the Blood, which alone being 
ſtopt, the whole muſt periſn;“ from whi 
Theſis alone the whole Theory of the Galeniſts and 
Chemiſts was overturn'd, and all the Learning of 
the Ancients; that only ſubſiſted which was founded 
and approved by Experiment; ſo that the whole 
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che Conſent g Alinoft all the Ph Bake be- 
815 f Death; for Hi ippocrates, No TRA a careful 


Obſetyer of Nature, ting certain of che Cauſes, 
is al 25 left us "A 'trueft Acconnits'of her Ap- 
fAnces; nor is the Doctrine of Harvey contra 
90 20 Hi bee but rather an e 
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5519. es "ys, Time it has IN zul 
improved, without adbering to. any i particular 
See? , not only, by new and certain Diſeove- 
nes in Anatomy 3, Botany and Che ry 
but alſo by phy/ical'® and mechanical 7 

ments, in Conjunction with the real Facts 
heft have occuffed in the Practice of Phyſic - 
<= From hace it appears, that'the Art of 
PR i "Was ancietitly eſtabliſhed (f.) by a faith 
Hit Colleion' of Fi obſerved, whoſe Effects 
were(2.) iti explained; and their Cauſss® 
alhgped by the Aſſiſtance of Reaſon; the fr/t9 
carties Conviction along with it, and is indi- 
ſputable; nothing being more certain than De- 
monſtration from Experience, but the latter 10 
1 anbre Gian g and uncertain; ſince every Sect 


1610 


n. di Reede Hy ſotheſes. Tho it is certain 
Fon. yſic may be as well ſupported by juſt 
Sag as by Obſervation and Experience. 


5 br At preſent Phyſick may be learned without 
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eine to any particular Scct, * rejecting every 
Fr thing 
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thing that is: offered without Demonſtration; "and 


by collecting and retailing, 6nfywhat has been of. 
fered: and approved to be real Truth both by the 


no particular Sect, he propoſed nothing but what 
ant neceſſarily be admitted by every one, An 
Halian Phyſician ſent me x ] 6 Book which he 
had, ehritled, Piccola de Arie Metlics in this ſhort 
Compendium was compriſed whatever Propofi- 


you will find: n other certain _ of advancing 
in the Sciehee; ton 


yet is not fo evident as to compel every reaſonable 
Perſon, fkilPd* in his Profeſſion,” to allow it for 
true; but it is of the utmoſt Conſequence to di- 
ſtinguiſh what relates to the Sect or Opinion from 


is felt throughout the Body; this is evident, and 
obſerved by every one; but Galen and his Follow- 


Bile ; the Chemiſts from a Redundancy of Sulphur 
in the Blood; Helmont from the Fury of an Ar. 
cheus; all theſe Opinions are uficertain, and be- 
long to each Sect; we ought therefore to reject 


with falſe Conjectures, retaining only what refiilt 
from Obſervation, or what follows of conſequence 
from the Facts or Obſervations, fo evidently, that 
no {kiltul and unprejudic'd Perſon can refuſe their 
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fics, Mechanics, Anatomy; Botany, Chemiſtry, 


admit 


Ancients and Moderns. - Hippocrates” adheted to 


tions could be admitted for Axioms, of undoubted = 
Facts by Phyſicians; I would adviſe you my Hear- 
ers, as much as poſſible, to the Kane Study; for 


By this' — we undertznd a probable Opi- | 
nion which has been receiv'd by many People, but 
Obſervation, or Matter of Fact. Towards the 


Height of an inflammatory Fever a burning Heat 


ers tell us, that this Heat ariſes from Exceſs of 


them, to preſerve the Art ſecure and uncorrupted 


Aſſent. We have undoubted Experiments in Phy- 


and the Practice of Phyſic ; all which we ought to 


RO 
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admit for true, ſo far as they are Experiments; 
nor are we to add any Suppoſitions or Conſequen- 
ces, but what are deducible from them by ſevere 
and juſt Reaſoning. All the Facts and Experi- 
ments which the Anatomilt perceives in the Diſſe- 
ction of Bodies muſt be admitted for true; theſe 
are true in the Works of Galen, and will remain 
fo in the Works of all ſucceeding Anatomiſts; but 
when we procced to explain the Uſes of thoſe 
Parts, there is great room to err, as we frequently 
do. Chemiſtry teaches us the Changes which Bo- 
dies ſuffer of themſelves, and when applied to 
Fire; for Experiments themſelves teach no Falacy: 
but when we apply the Phænomena of one Body 
to account for the Appearances of another, and 
then draw Concluſions in reſpe& to the human 
Body, we are frequently deceived. Thus if any 
ſhould ſay, that the fixed Salt of Tachenius is pro- 
per in the beginning of a Dropſy, his A ſſertion 
will be juſtified by Experience; but if he proceeds 
to explain the manner in which it operates, it is 
very poſſble he may be altogether deceiv'd. And 
thus in Botany, the Kinds and true Characteriſtics 
which have been imprinted on Plants from their 
Origin by the Creator, never ſuffer any Changes ; 
but in their Virtues and arbitrary Characteriſtics 
given them by Men, they frequently vary and 
deceive us. Phyſics, which faithfully recounts to 
us the Appzarances of Nature, juſtly deſerves our 
Reſpect and Attention; but in explaining their 
Cauſes it often ſtumbles; and being blinded by 
Hypotheſes, falls into the firſt Error which is near- 
eſt : but mechanic Laws are eternally the ſame, and 
muſt remain perpetually true; tho' in our Appli- 
cation of them to Bodies not ſufficiently known, 
we are frequently deceiv'd. For Example in the 
Loadſtone, we know all Bodies gravitate or tend 


to 
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to each other, this Law is univerſally true, nor is 
the Magnet excepted from it; but if one ſhould 


roceed to explain the Nature and Action of the 
Magnet by the Laws of Gravity, he-will be alto- 
gether deceived, becauſe it poſſeſſes Properties di- 
ſtinct from any which reſult from Gravity; for if 
one Magnet be placed near another, and the low- 
ermoſt at free liberty to fall in the Direction of the 
oppoſite Poles, it will not anſwer Expectation. 
The practical Phyſician aſſures us, that the Treat · 
ment of Diſeaſes which have the ſame Ap 
with thoſe obſerved in the Time of Hippocrates, 
ſhould not differ from that uſed by him; but if the 
ſame Treatment ſhould be uſed in another Diſeaſe, 
differing or miſtaken by its Signs, or wrong Name, 
or uſed in an improper Stage of it, we can hardly 
expect to ſucceed ; ſo that in this reſpect we ſeem 
to be more happy than our Anceſtors, in that not 


being ſeduced to Errors by any Authority, we only 


admit Facts, to which we are compell'd by the Force 
of Truth and free Conſent, or embrace ſuch Things 


only as are evinced by Experiments, or are ſo ap- 


ow from them, that we cannot confute their 
vidence, : 

Literary Commerce has conduced much to the 
Improvement of Phyſic, when that was facilitated 
by the Inſtitution of public Poſts, or Conveyances 
of Letters; but much more by real Experiments, 
made by the Invention of various Machines, to lay 
the Truths of Nature more open to us; and laſtly, 
by the Inſtitution of learned Societies, for the Im- 
provement of Philoſophy, natural Hiſtory, the. 
Arts, and Phylic, at London and Paris. 

There is no room to doubt in Anatomy, fo 
far as it regards the Structure, Situation, and Con- 
nexion, c. of the ſeveral Parts; but when a Phy- 
ſician adds to it the Uſes of thoſe Parts, the moti 4 
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of their Fluids, Sc. and endeavours to explain 
them upon too narrow . e he 1 is in the 1 
moſt danger of Error. I 
Botany has added much to the Perfedtion of 
Phyſic, it teaches us the characteriſtic Signs by 
which we are to diſtinguiſh one Plant from anos 
ther; and has been ſo much. improved within the 
two Jaſt Centuries, that if it was purſued with the 
fame Vigour, there would be great room to hope 
for its arriving to Perfection in a ſhort time. 
Micbeley and Vaillant have done Wonders 1 in chis 
Branch. 
Chemiſtry is the enten of choke Changes 
5 which ariſe in different Bodies from the Applicati- 
on of certain degrees of Fire; fo far as it exhibits 
Laperiments, ir may be certainly reli 
but our Reaſonings in it are oſten fallaciòus; an 
Ounce of Antimony taken inwardly gently purges 
the Bowels, but when prepared by Fire, it occaſi- 
ons the moſt violent Vomiting; the ſimple Ap- 
rance of theſe Effects is moſt certain, but the 
— of them various and arbitrary. If any 
one remarks the Principles which are obtained from 
Blood applied to a certain degree of Fire, he will 
find there firſt aſcends Water, then Salt, and in 
the Retort remains an Earth (per F. 227.) Of theſe 
Facts one cannot be deceived ;. but if you ſhou'd by 
haſty Reaſon conclude from this Experiment, that 
the Blood therefore contains ſuch Salts and Oils as 
you thus obtain, it wou'd be an Error with a wit- 
neſs ; if a Chemiſt takes upon him to account for 
the Appearances of Bodies, he forgets his own Cha- 
racter, and acts the Part of a Philoſopher, or too 
often, of a Rhetorician., 

One Part of Phyſics is experimental, decla- 
ring only the Appearances of Bodies obſerved by 
our 3 v. g. that Gold is the moſt heavy of 
Metals, 
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Metals, nineteen. times heavier "than Water, 41 
ſolvable in 9 9 0 Sc. and this Par 5 

not deceive a, Perſon. The. ther Part = phy cs 
is rational or theorerical, whic ch by Reaſon accounts 
for the Properties of ſome Bodies by the Affections 
of others, which are capable of being e 115 
Subject of our Senſes and Experiment; 

latter one may be frequently and caſily an ind 
Nitre and Sulphur expoſed: to the Fire, ,g9,0 
with a conſiderable Exploſion, this we are certain 
of; but that the Exploſion, which happens, in 
Thunder Pen from the ſame Cauſe, We are 
not aſſured of, even we are fatigfied to the, con- 
trar | 

WN othing is more — than the: general 
Rules which are deduced from mechanical Ex peri- 
ments; but nothing is more uncertain than IT 
Mechanicians afſert from thoſe general Rules con- 
cerning the human Body; they make phyſical and 
mechanical Experiments upon Bodies with a View 


to deduce general Rules from them, which Rules 


are ſuppoſed to be true in all Bodies ſubject to the 
ſame Experiments; thus we are told, that a Body 
falling from a given Height, will acquire a 5 big 
Velocity; that the Momentum of the fallin 
will be proportionable to the, Quantity of \ Fr 
and Velocity, hence concluding that the Impetus of 
a ſolid Body falling upon another from a certain 
Height can admit of no Error in its Effects; but 
er Care ſhou'd be taken never to apply thoſe 
ules to Bodies upon which the like Experiments 
have never been tried; a Rule of this Kind may 
hold good in a thouſand Bodies, and yet be; ſubject | 
to an exception in the next; his; haſty. Prefumpti- 
or! has been the Cauſe of many Errors amopg, many 
Mathematicians, who have applied their gęometri- 
cal Eropolicions taken from Bodies of, particular 
'> Diſpo- 
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Diſpoſitions to the human Body; for what is affert- 
ed concerning Veſſels of an indeterminate Reſiſtance, 
and of incompreſſible Fluids, which are not viſcid, 
is not equally true with to the flexible and 
elaſtic Veſſels, as alſo the compreſſible and viſcid 
Humours in the human Body; therefore they who 
think that all phyſical Appearances are to be ex- 
= mechanically, are in my Opinion miſled, 
am even far from being of Opinion that thoſe 
general Laws which are inſufficient to explain the 
Appearances of ſimple Bodies, ſhou'd be capable of 
accounting for em in that which is of all the moft 
compound, viz. the human Body. 

The moſt conſiderable Genius's have been ge- 
nerally ſubject to this Fault, that they endeavour 
to obtain a Knowledge of all Things, by detecting 
their Cauſes; hence it happens, that being miſled 
by Experiments, they form general Conclufions, 
which are not practicable, or elſe inconfiderately 
conclude that *, deduced from a few Ex- 
_ will hold crue throughout Bodies in ge- 
neral. | 
What is demonſtrated to us by our Senſes can- 
not be diſproved in any Age, nor oppoſed by any 
Authority, unleſs by that of the Scepticks. The 
Circulation of the Blood will be equally true and 
undeniable a thouſand Years hence as at the preſent 
Time. Such is the advancement of Phyſic in our 
Days, that if we continue our Diligence, its Copi- 

neſs and Certainty muſt be indiſputable. There 
are indeed ſome who affirm Phyſic to be wholly 
conjectural, which is falſe ; it has this in common 
with all other Arts, that it is imperfe&, but that 
Imperfection is the Default of the Artiſt ; which is 
generally greater in the Profeſſors of this, than of 
other Arts. Beſides, the Uncertainty of ſome 
things in Phyſic, do not diminiſh the Evidence — 
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other Propoſitions, of whoſe Certainty we are fa- 
tisfied. Hippocrates tells us, that the Knowledge 
which is changeable is no Knowledge; we may be 
certain as to the Effects of Things 3. all the Diffi- 
culty lies in their Cauſes, in which we ſhall com- 


mit no Error, if we firſt conſider their Effects at- 


tentively, ſo as to deduce the Cauſe from them 


with Evidence. a 


10 The Conſequences which we deduce upon the 
trueſt Principles, often deceive us, and become ſub- 
ject to many Exceptions under different Circum- 
ſtances. It may ſeem ſtrange indeed to ſome, that 
the divine Reaſon of Mankind ſhould be ſo weak 
in real Facts, which are ſo obvious to our bare 
Senſes ; but our Errors in. that reſpect proceed not 
ſo much from the Weakneſs of our Reaſon as from 
our want of Thought, and too precipitate Judg- 


ment; the Ideas we obtain from Things are cer- 
tainly true in themſelves, but we aſſign Cauſes from 


Effects too haſtily, before we have ſufficiently ex- 
amined them. For Example, in Heat, the An- 
cients obſerved that a healthy human Body was al- 
ways ſome degrees hotter than the temper of the 
ambient Air; that this Heat was continued from 
the very Birth, and then found that the Heart was 
the firſt Organ that acquired this Heat moſt, and 
the laſt that grew cold or retained it longeſt ; it 
therefore ſeemed reaſonable to them, that the Cauſe 


of this Heat muſt reſide more immediately and con- 


ſtantly in the Heart; and that therefore the Heart 
muſt be as it were the Spring of all Heat in the 
human Body. All this they experienced to be 
true; but they ſucceeded very lamely in their 
tempts to detect the Cauſes by theſe Facts; when 
neither the Nature of Heat nor the Action of the 
Heart were as yet diſcovered. - They ought there- 
fore to have poſtponed their Judgment till the ne- 
7: E ceſſary 
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ceſſary Data were aſſigned for this Affair, as we 
find it was in the Time of Harvey : they might 
then have learned, that in every Second of Time 
the Heart cjected two Ounces of Blood, with a 
| briſk Force into the Aorta; and alſo, that it again 
received equal Quantities of Blood in the like Space 
of Time. But an Hour contains 3600 of ' thoſe. 
ſmall Spaces of Time, and the natural Heat of a 
Man continues through all the Parts of his Body ſo 
long as the Heart continues to propel that Quantity 
of Blood into the Horta in that Space of Time; if 
it abates the Number of its Contractions in the gi- 
ven Time, the Man muſt begin to grow cooler, 
and when it wholly ceaſes, his Body muſt become 
as cold as the Air. If they had conſidered theſe, 
Circumſtances, they would have aſſigned the Cauſe 
and Seat of the Blood's Heat not to the Heart it- 
ſelf, but to the determinate Velocity with which 
| the Blood moves through the Heart. But who 
1 , would have +1," 20g their Judgment on this Af- 
5 fair, from the Time of Hippocrates, down to our 
Day; the Space of oo Years? that would have 
been declaring himſelf ignorant in one of the moſt 
conliderable Articles of his Profeſſion; yet is it 
what ought to have been done; and with ſuch 
Patience only can Phyſic be purged from its Er- 
rors, and eſtabliſhed upon the moſt true and cer- 
tain Principles. Therefore when a Difficulty of 
this Nature offers itſelf, not accountable for but 
upon Hypotheſes, we ſhould reſtrain our Judg- 
ment, and leave the Doubt to be ſolved by our 
Poſterity, when they ſhall have attained Light 
enough from Experiments which have eſcaped us. 
It therefore behoves us to defer our Opinions about 
the Uſe of the Spleen, and ſome other Parts in A- 
natomy, with the Virtues of many Plants, the 
Cauſcs of contagious * from Poiſons, = | 
| [1 
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till Time ſhall bring the Truth to Light. By this 
means Phyſic, tis true, will be reduced to a ſmall 
Compaſs ; but then it will be true, certain, and 
always the ſame. But while, from the imperfect 


Ideas of many Experiments, we attempt to deduce _ 
Theorems, and eſtabliſh Opinions, it is impoſſible 


that Phyſic ſhould be free from Falacy and Errors : 


ſuch Speculations are fitter for the Lucubrations and 
Entertainment of the Learned, than to direct the 
Practice of a Phyſician, who being miſled by ſome 
ſuch ſpecious but falſe Theory in a City, might 


turn out to be of the moſt fatal Conſequence to its 
Inhabitants. 1 Fo 
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Of the Parts and Principles i 
of PHY STC. 


$. 20.7 R OM the ſecond Head ($. 19. (2.) 


1 . Phyſic has been loaded with many 
uſeleſs * and fallacious 3 Hypotheſes ; to expel 4 
which, we are to conſider that the whole De- 
ſign of the Art is to keep off and remove Pain, 
Sickneſs and Death, and therefore, to preſerve 
preſent and reſtore loſt Health; ſo that every 
thing neceſſary to be known by a Phyſician, 


| is reducible to one of theſe two Heads. 


By Principles we here underſtand, not the con- 
ſtituent Parts or Elements of Bodies; but the Means 
of Demonſtration, or Truths; not depending upon 
others, but by which others are to be eſtabliſhed. 
E 2 Among 
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Among the uſeleſs Hypotheſes, we may reckon 
that-of the Pythagoreans, explaining the Nature of 
Bodies by Numbers ; the ſubtil Matter of the Car- 
teſians; a ſubtil and rambling Ather ; the Fuga 
Vacui, &c. But the Ingenuity of Mankind has been 

generally unwilling to take up with ſuch Princi- 
ples as are the moſt obvious to our Senſes, and 
uſeful to our Intereſt 3 they think we cannot un- 
derſtand Nutrition, unleſs we are firſt acquainted 
with the Nature of Wheat, nor can we underſtand 
the Nature of that, unleſs we are acquainted with 
the Nature of the conſtituent Principles. But their 
ſearch does even not terminate in the conſtituent 
Principles or Elements, but they muſt endeavour 
to find out by Cenjecture in what manner the uni- 
verſal Matter of all Things does by a ſubſtantial 
Form put on the Texture and Diſpoſition of Wheat. 
But if theſe Things were poſſible to be known, as 
they certainly are not, they would-have no manner 
of Uſe with regard to the Affairs of human Life. 

3 Such is the Nature of fallacious Hypotheſes, 
that when the Principles which are laid down for 
the Baſis are only imaginary, the whole Train of 
Conſequences which are thence deduced, muſt be 
evidently falſe, and amount to nothing. Cartef 5, 
who contrived a philoſophical, but imaginary Hy- 

otheſis, concerning the Structure of the World, 
founded upon the Laws of Motion, and a ſubtil 
Matter filling all Spaces, whirling about certain 
Axes, made the Parts of his Scheme correſpond ſo 
well with each other, that it was ſubject to little or 
no Objection, except the Falſity of its Principles. If 
in like manner ſome Geometrician ſhould attribute 
the Properties of a right-angled Triangle to an 
oblique angled-one, like the Theorem of Pythagoras, 
he might thence deduce a new Syſtem of Geometry, 


hanging very wel together, but in reality no more 
3 than 


| 
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than a Dream ; which, upon the removal of its 
Principles, muſt vaniſh into nothing. | 

+ Every thing which does not conduce to the 
Preſervation of Health, and to the Cure of Diſ- 
eaſes, may be purpoſely omitted in Phyſic, not- 
withſtanding they may be both true and curious : 
becauſe a Phyſician may perform his Office with- 
out their Aſſiſtance, See my Oration relating to 
this Subject, de repurganda Medicina. 0 


F. 21. The Object therefore of Phyſic in 
the Human Body 2, is Life, Health, Diſeaſe, 
and Death 3, with the Cauſes from whence 
they ariſe, and the Means by which they are 
to be regulated, reſtored, or prevented, 


By the Object of Phyſic we here underſtand 
every thing which is abſolutely neceſſary to be 
known or done by a Phyſician ; which, ſo far as 
it conſiſts in Contemplation of the Mind, is Theo- 
ry; but ſo far as it relates to Action, it is, from 
the thing itſelf, called Practice. | 

In the human Body, not as a metaphyſical En- 
tity, not as a Mind, but as a living and animated 
Machine; for the Conſideration of the two firſt do 
not at all come under the Province of the Phyſi- 
cian. 

Death deſerves to be conſidered by the Phyſi- 


cian, both to avoid it, and to preſage it when un- 


avoidable* it is prognoſticated to be at hand from 


the Symptoms obſerved in dying People; but the 


great Danger of a Perſon's Dying, can be only 


judged of from a previous Conſideration of the Na- 


ture of the fatal Accident. Suppoſe a large inac- 
ceſſible Artery to be punctured, though the Wound 
ſeems to be ever ſo {light and ſmall, yet it may be 
fatal, as we find by Experience, becauſe' all the 
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Blood may be let out thereby till the Nerves of the 
Heart become paralytic. Fatal Events of this kind 
ought to be remarked, that we may be capable of 


judging in what Caſes our Aſſiſtance may be neceſ- 


ſ.ry, as in this to ſtop the Hemorrhage. 


9. 22. Phyſic is therefore the Science i or 
Knowledge of thoſe things *, by whoſe Appli- 
cation and Effects Health may be preſerved 
When preſent, and reſtored when loſt, by the 
Cure of Diſeaſes. | 


It has been much controverted among Phyſi- 
cans, whether Phyſic ought to be termed an Art 
or a Stience, The Matter ſeems to be thus: Co- 
gitation conſiſts of two Parts, Underſtanding and 
Will. Underſtanding or Senſe 1s by the Ancients 

diſtinguiſhed into five Degrees; the I. Firſt is ſim- 
ple Perception by our Senſes, thus we know Light 
and Sound exiſt, becauſe we hear and fee. The 
II. Second is Science, or the Knowledge of Things 
by their Cauſes; as if one ſhould affirm it as a 
Rule, that hard Bodies upon Friction grow hot, 
and that therefore he may in this place aſſert that 
Heat will ariſe from the Friction of two hard Bo- 
dies together at this time, as they have done before. 
The III. Third is habitual] Action or Art which 
produces thoſe things into Being, which were be- 


fore formed by Science, Suppoſe, for Example, 


a Statuary, whoſe Mind is furniſhed with a requi- 
ſite Knowledge for the Formation of ſome Image : 
he rctains in his Mind the, Idea, we may ſuppoſe, 
of Hercules, to which the Block of Marble is to be 
carved, he knows what Parts are to be removed to 
diſcover the included Hercules, and he alſo knows 
how to uſe the Inſtruments by which the ſuperflu- 
ous Stone is to be ſeparated ; this 1s the Science of 

| | | a 


A 


8. 22. | of Phyfic. . 5 5 


a Statuary; but when the Sculptor himſelf comes, 


d he examines the Piece of Marble, divides it into 

f the Head, Trunk, and Limbs, and makes Cavi- 

. ties, which are to ſerve afterwards for the Throat, 1 

| Eyes, Sc. till at length by continually removing 

| ſmall Parts of the Stone in this manner, the naked 

r Hercules at length appears; all this is the Work of 

— the Statuary, his Art or his Science put in practice. 

d In like manner the theoretical Part of Phyſic may 

e be termed a Science, but the Practice of it is to be 
ranked among the Arts. But there are other Rea- 
ſons why it ſhould be rather called a Science; firſt, 

a ' becauſe its Theory is put in Practice not by ſimple Imi- 

t lation, but by the Knowledge of Cauſes. Phyſicians 

bo not only know by Experience that warm thin Li- | 

1 quors abate Fevers, but they alſo underſtand that 

8 it does ſo, by relaxing the Fibres and diluting the 

5 viſcid Blood. But the Dyer is ignorant of the Rea- 

t ſon why_he adds Allum, Tin, or Gums, in his 

0 Art; as he alſo is of their Action. Secondly, be- 

8 cauſe Phyſic is a previous Knowledge of Things to 

1 come, We do not preſerve preſent Health, nor 


remove preſent Diſeaſes, that is not in the Power 


q of Man ; we only place Health again in the room 
1 of that which was uſt loſt, or in the room of the 
| Diſeaſe which at preſent exiſts. I cannot be ſaid 
1 to cure a Pleuriſy on the third Day, nor is 1t in 


my Power ; I only prevent the Diſeaſe from being 
conſtantly preſent, ſo as to turn to an Empyema, 
or Death. r can I be faid to preſerve preſent 
Health, but only to cauſe a Perſon to be in Health 
the next Day. IV. Fourthly, Prudence, or the Dire- 
ction of Art with regard to future events, which 
chiefly relates to Things belonging to human Life. 
V. Fifthly, Wiſdom, which comprehends the four 
other Degrees. 80 Fo 
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In like manner, as a Statuary ought to know 
the Inſtruments, and Methods of uſing them, to 
effect his Deſign, and then to judge what Parts of 
the Stone are to be removed to expoſe the Image 
to View; ſo a Phyſician ought not only to be ac- 
quainted with every kind of Remedy, and the Me- 
thod of uſing the ſame, but he ought alſo to un- 
derſtand the Nature of Health and Diſeaſes, that 
he may judge what is to be removed of the Diſeaſe, 
that the loſt Health may be recovered. 


Therefore the Neceſſity, L an x 
on Dinitys of Phyſic, are hence ſufficiently 


apparent, 


The Service of Phyſic is evident from the 

Effects we daily find from the Practice of it; 
without it a great Part of Mankind would riot live 
out their Days; and ſtill a larger Number of great 
Men being oppreſs*d with Pain and Diſeaſes, would 
ſpend their Lives uſeleſs to the Public. Some have 
indeed objected, that every Man may be his own 
Phyſizian ; but it will readily appear, that a Man 
SE in other Affairs, cannot be ſo perfectly 
acquainted with the neceſſary Doctrine of Phyſic, 
as thoſe who have made it the entire Buſineſs of 
their whole Life; nor is it poſſible they ſhould 
have the like Opportunities of learning Anatomy, 
Pharmacy, Sc. And as for thoſe Reflections which 
are caſt with Contempt upon Phyſic by the Illi- 
terate, they have aroſe from the Ignorance of ſome 
unſkilfu] ae and not from the deſerving 
Art itſelf. 

* The Uſefulneſs of Phyſic in a Republick is 
both well known and eſtecm'd, eſpecially as it is 
ſo extenſive as to touch the Life and Health of 
every individual Member; the Eſteem for it has 

always 
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always been ſo great, that People afflicted with . 
Diſeaſes had rather apply themſelves to any igno—- 
rant Perſon than be without Phyſic; but it is very 
evident, that thoſe who know any thing of Phyſic 
will not inconſiderately commit themſelves to the 
Raſhneſs of Pretenders, The moſt ancient He- 
roes, and even the bold Achilles, were not altoge» - 
ther unſkill'd in Phyſic; nor did they think it be- 
neath them to practiſe it with their own Hands. 
Our Saviour is a remarkable Inſtance in this re- 
ſpect, who being inveſted with divine Power, alſo 
made it his particular Care to relieve the bodily _ 
Diſorders of Mankind, pee 


F. 24. There are two Methods which may 
be relied upon as certain for the Attainment 
of our Profeſſion, which may be eſteemed its 
ſolid Foundations; the Fit is an accurate 
Obſervation i of all the Appearances offered to 
our Senſes in the human Body, whether in 
Health, Diſeaſe3, Dying l, or already Dead; 
whether they proceed from internal Cauſes re- 
ſiding in the Animal, or from the Action of 


external Bodies, Accidents, or the Art itſelf. 


The Second is a ſtrict Conſideration and Dif. 
covery of the ſeveral latent Cauſes, concealed 

om our naked Senſes s in human Bodies, by 
a juſt Reaſoning 7 ; which is really neceſſary, 
to prevent future ill Accidents, and ſecure the 
good Events. Phyſic thus eſtabliſhed upon 
Judgment and Obſervation, can be only attain- 
ed by a juſt Reaſoning from the ſeveral Facts, 
(I.) which have before been thoroughly confi 
dcreds in every reſpect; from comparing thoſe 

| | Reaſonings 
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> Hy with Nature or Experience, and 
with each other; and from diligently remark- 
ing which of them appear agrecable or diſagree- 
able to Truch; that from the whole we may 
be enabled to draw juſt Concluſions in regard 

to preſent and future Events; which Conclu-- 
ſions may then be relied upon 9 with Certainty - 
as Matter of Fact. 


19 Obſervation here is the Attention of the Mind 
to ſuch Changes as happen in human Bodies, all 
which Changes proceed from Motion, which Mo- 
tion is produced originally in the Body, as a Ma- 
chine ; ſome of theſe Changes are obvious to the 
Genes. others are not ſo ; the Motion of our Flu- 
ids thro? their Veſſels does naturally eſcape the 
Notice of all our naked Senſes ; therefore a Phy- 
ſician ought to be acquainted as well with the 
Objects which do not fall immediately under our 
Senſes, as with thoſe that do; for the Knowledge 
of the firſt is equally neceſſary to Phyſic with the 
laſt, tho' it be only attainable. by Analogy, from 
comparing the Parts leſs known, with thoſe which 
are wholly obvious to our Senſes. 

The State of the Pulſe, and Reſpiration, the 
Colour, Heat, Tenſion, and Moiſture of the Skin, 
the Brightneſs of the Eyes, &c. as they appear in 
healthy Bodies, in order to diſtinguiſh the morbid 
Changes in the fame Appearances ; from a due 
Conſideration of all theſe Signs, may be deduc'd 
an Eſtimate of the Danger, or the Probability of 
Recovery, and State of the Powers of Life, or of 
the Diſeaſe ; all which were largely conſider'd by 
the Ancients, but have undeſervedly been treated 
with much Neglect in the preſent Age. 


6 E ? | By 


Y 2+ of Phyje. 59 
Buy enquiriꝑg into all the preſent Circumſtances 
of the Patients Caſe, and by aſking him and his 
Attendants after every thing, which will not fall 
nnder his Cognizance without. ; 2 7 
* Hippocrates was extremely well verſed in the 
Symptoms of dying People, and accurately 're- 


mark'd the preſaging Signs of Death; but the 


ſucceeding Phyſicians have been very negligent 
herein, We indeed fay a Man is dying when the 
Diſeaſe prevails and tends to Death; thus in a 
Phrenitis, which will prove fatal on the fourth 
Day, the Patient begins to die in the middle of 
the third Day, and the whole Syſtem of the Body, 
eſpecially the Brain, is gradually deſtroy'd. 
I To ſearch out by practical Anatomy the latent 
Cauſes of Diſeaſes, of which we are often ſo greatly 
ignorant, and to remark all the Changes which 
have been made by Death throughout the whole 
Body, and all its Viſcera. Surprizing is the diffe- 
rence even in the external Appearance of the dead 
from the living Body; the engaging Livelineſs of 
the Eyes, and Purple Tincture of the Cheeks, 
which ſo allured our Fellow- Creatures but a few 
Days ago, do in this State vaniſh, and leave a ſtill, 
pale, and horrid Spectacle. But no leſs are alſo 
the Changes made by Death within-the Body, in- 
ſomuch that Ruyſch taking the Hint from hence, 
has filled the Veſſels of dead Bodies by Injection, 
and reſtored again the lively Appearance which 
Death had deſtroy'd. 

* An Inſtance of this we have in the Sanctorian 
Perſpiration, a Diſcovery of the utmoſt Conſe- 
quence in Phyſic, which that Author obſerved in 
his own Perſon, and has done more Service to 
Phyſic than all the ſubtil imaginary Schemes and 
Interpretations of Galen, which were made duri 
the whole 13th Century. This Method of — 
| vg. 
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ving Phyſic by ſenſible Obſervation, was follow'd 
by the Cridian Phyſicians, who are on this account 
praiſed by Hippocrates, by whoſe own diligent Ob- 
ſeryations the Art of Phyſic in that Day was great- 
ly perfected z he carefully remark*'d every thing 
which happen'd in the diſeas'd human Body, whe- 
ther from external or internal Cauſes z whether 
from the eating of Wolſs-bane, the Bite of a Viper, 
too large a Doſe of Scammony, ſudden Cold, and 
the like, Sc. which have undeſervedly been much 
neglected by the Moderns. We ought to make it 
our chief Study to collect all the Obſervations and 
Experiments we poſſibly can, and diſpoſe them 
under their proper Heads; but an Experiment or 
Fact is with regard to the thing itſelf, an Appear- 

ance obvious to the Senſes of the Enquirer ; our 

Mind adds nothing to the Appearance, but barely 
the Perception of it. 
We are faid to reaſon when we compare the 
Ideas we have before experienc'd with each other, 
that we may be diſtinctly informed of every Pro- 
perty appertaining to each Idea, and thence form 
a Judgment of the Agreement or Difference be- 
tween each; nor is there any thing more required 
to Knowledge, than this Compariſon diſtinctly and 
patiently proſecuted. But the Phyſician above all 
ſtands in need of juſt Reaſoning, to aſſiſt him in 
the Diſcovery in many things of the human Body, 
particularly the great Claſs of Diſeaſes which lie 
concealed from the Obſervation of naked Senſe z 
God has alſo given reaſonable Faculties to our 
Minds to make new Diſcoveries of Truth and In- 
vention; we cannot expect ſuch Diſcoveries from 
careleſs Obſervation, and accidental Experiment, 
but from thofe which are deſignedly made with a 
ftrict Attention of Mind, to convert them to ſome 
Uſe, Oblervation or Experience alone will = 
| make 
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make a Phyſician 3 for any two Diſeaſes are never 


ſo much alike, but a ſmall degree of Reaſoning 


may- diſtinguiſh the difference. 
s All the Obſervations which we have made 


upon any Head ought to be committed to Paper, 


examined with the ſtricteſt Attention, and applied 
to the preſent Circumſtances of our Patient's Cale, 
that by conſidering every Particular, we may by a 
flow and ſolid Judgment determine the latent Cau- 


ſes of Diſeaſes, Take an Example of this; in the 


Method of detecting the latent Cauſes of Diſeaſes 
y external Appearances: we obſerve that in the 
iving human Body there is a conſtant Reſpiration, 


in which the Air is alternately preſſed into, and 


expelled out of the Lungs; we alſo obſerve, that 


the inſpired Air is colder and dryer than the ex- 


pired, which is warmer, and more humid; alſo 
that in Inſpiration the Air is forced through the 
Mouth and Noſe to the narrow Opening of the 
Glottis, thence into the wider Cavity of the Larynx, 
and from that into the round Trachea and conical 
Bronchia; and at laſt, from the Branches of the 
Bronchia into the ſmall Air Veſicles of Malpigbius. 


In Inſpiration we know the Diaphragm becomes 


flat, and draws down the Ribs, by which means 
the Thorax is dilated, and the Abdomen compreſſed. 
In Expiration ſucceeds the Reverſe of all theſe ; 
the Ribs return cloſer to each other, and the 
_Diaphragm returns into the Thorax, of a concave 
Figure. In Infpiration the Veſicles of the Lungs 
are dilated, the ſmall Veſſels fpread upon them, 
variouſly agitated, apened, and the Blood more 
freely admitted into them; in Expiration the ſame 
Veſſels are compreſſed together, and their contain- 
ed Blood ftrongly propelled thro* them ; for the 
Blood is forced from the Heart into the Lungs 
chro a conical elaſtic Artery; but in a conical can- 

| verging 
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verging Veſſel, every part of the contained Fluid 
ſtrikes againſt its ſides, which muſt therefore be 
dilated in proportion to the Force of the arterial 
Fluid; ſo that the Blood being expoſed to the 
Action of the Air in the Lungs, is forced into the 
larger Veſſels by the Contraction of the Heart, but 
into and thro' the ſmaller Veſſels by the compreſ- 
ſing Force of the diſtended Veſicles, which is re- 
turned upon them; the Blood is therefore in the 
Lungs intimately mixed, greatly attenuated, and 
ſo fitted for circulating thro* the ſmalleſt Veſſels. 
This Doctrine of Reſpiration we ought to apply to 
the diſeaſed Patient, and compare it with the ſeve- 
ral Appearances or Symptoms preſent in the Body. 
Another Example of phyſical Reaſoning, extended 
beyond the ordinary Obſervation of our Senſes, may 
be given in the Pulſe, which is a latent Action, 
concealed from the Eye; yet notwithſtanding we 
may obtain a diſtinct and full Idea of it; viz, that 
the Artery is always full of Blood, and the Heart 
drives it forward with a conſiderable Force, are 
both demonſtrable from the Diſſection of living 
Brutes ; but every Liquor, when it cannot proceed 
in its Courſe, reſiſts; therefore in the Arteries, 
which are full, their anterior Portion of Blood can- 
not return back, becauſe of the ſucceeding Blood, 
which ſtrikes againſt that which went before; 
therefore the preceding Blood not moving forward 
with the ſame Velocity with which the latter was 
propelled by the Heart, it muſt conſequently ex- 
pand the conical Artery, ſo as to form the Pulſe ; 
all which is equally certain with what is daily of- 
fered to our common Senſes. 

9 If Phyſicians were to unite their Endeavours, 
and form a Society for the collecting of every ching 
true and uſeful from the Writings we now poſſeſs, 
and afterwards digeſt them into Aphoriſms under 
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proper Heads, it muſt certainly form a Syſtem of 
Phyſic capable of ſolving any Difficulty in the Art 
with as equal Certainty as the Problems in any 
other Science. | 44 * 
8. 2 5. In order to diſcover Truth in this 
Manner by Obſervation and Reaſon, it is re- 
quiſite we ſhould fix on ſome Principles whoſe 
Certainty and Effects are demonſtrable * to our 
Senſes, which may ſerve to explain the Pheno- 
mena 2 of natural Bodies, and account for the 
Accidents that ariſe in them; ſuch only are 
thoſe which are purely material in the human 
Body, with mechanicals and phyſical Experi- 
ments; for we are not ſenſible of any other 
way of attaining to a true Knowledge of the 
univerſal and particular Affections of Bodies, 


_ 1 Demonſtration is an evident Proof of ſome 
dubious Propoſition, ſo that no Body who admits 
the general Principles, can deny their Aſſent; theſe 
are pureſt in the Mathematics, tho* there are ma- 
ny Demonſtrations no leſs evident in Phyſic, eſpe- 


cally thoſe which are taken from Anatomy. But 


there is no neceſſity for the — of any Art 


to be proved in that Art, it is ſufficient if their 
Certainty is by any means demonſtrated in other 
Arts. | | ; CET CTT 36 £1 4 
* Theſe ought to be, firſt adjuſted with Diſtin- 
ction, Clearneſs, and Certainty ; with Diſtinction, 
which points out one Being from any other; as if 
one was to define a Circle to be a right Line con- 
tinued upon a Point till one End meets again with 
the other; with Clearneſs, which conſiſts of ſimple 
Notions or Ideas eaſily conceived by any Man in 
his Senſes, as that two and two joined make four; 
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with Certainty, which cannot be denied by any 


reaſonable Perſon, or which muſt always appear 
true upon Examination.” | 
The univerſal Laws of Nature, or Affections 
of all Bodies, depend on mechanical and phyſical 
Principles; upon which alone their Actions are ex- 
plicable; the ſame Laws are alſo true in the hu- 
man Body, for its Matter appears to be univerſally 


the ſame with that of all other Bodies; fo that 


what may be ſaid to be true of all Bodies, may be 


alſo affirm'd true in our own. Thus, if one ſhould 
_ affirm, that by the Friction of two Bodies would 


ariſe Heat, the ſame will be alſo true upon the 


Friction of ſolid Parts in the human Body. But 


then there are other Principles not to be explained 
by theſe univerſal ' Laws, but by ſome particular 
Diſpoſition in the certain Body ; theſe Properties 
are called phyſical. But a Phyſician ought to con- 


ſider both the Affections of Bodies in general, as 


well as thoſe only proper to the human Body, that 
from a judicious Compariſon and juſt Reaſoning, 


he may never ſubject the human Body to thoſe 


Laws only, to which the generality, but not all 
Bodies, are liable. 


8.26. But as there are in the human Body 
many other Appearances i not intelligible upon 
thoſe Principles, they therefore are not to be 
demonſtrated and explained by ſuch Principles; 
if we would avoid Error, we muſt take a very 


different Courſe for that Purpoſe; this will 


readily appear to any one who conſiders and 
admits for true the following Propoſitions, 


which are elſewhere demonſtrated. 


* 


Such as Memory, Underſtanding, Reaſon, and 


the Knowledge of paſt and future Appearances; 


which 


which are peculiar to the Mind, a Being without 
Figure or Extenſion, and conſcious of Pleaſure 
and P ain. , 7 


8.27. We are to conſider, (I.) That Man 


is compoſed of a Body i and Mind, united3 to 


each other; (2.) that the Nature + of theſe are 


very different, and that therefore, (3.) each has 


a Liſe s, Actions õ and Affections differing from 
the other; yet (4.) that there is ſuch a recipro- 
cal Connection and Conſent between the par- 


ticular Thoughts and Affections of the Mind 


and the Body, that a Change in one always 
produces a Change in the other, and the re- 


verſe; alſo, (5. ) that the Mind performs ſome 


Actions by mere Thought, without any Effect 
upon the Body; and that it has other Thoughts, 
which ariſe barely from ſome Change in the 
Condition of the Body; on the other hand alſo, 
(6.) that there are ſome Actions performed by 
the Body without the Attention, Knowledge, 
or Deſire of the Mind, which is neither con- 
cerned therein as the Cauſe or Effect of thoſe 
Actions; that there are alſo ſome Ideas form- 
ed in the Mind of a Perſon in Health by its 
Actions; and laſtly, that there are other 


Ideas compounded both of the paſt and pre- 


ſent, That, (7.) whatever we obſerve to ariſe 


from Thought in the human Body, is to be 


only aſcribed to the Mind as the Cauſe. But, 
(8. that every Appearance which has Solidity, 
Figure, or Motion, is to be aſcribed to the 
Body and its Motion for a Principle, and ought 
to be demonſtrated ahd explained by their Pro- 
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66 Mature and Principles 8 27, 
perties. That, (9.) we cannot underſtand or 


explain the Manner in which the Body and 
Mind reciprocally act upon each other 7 from 
any conſideration of their Nature ſeparate; we 
can only (10.) remark by Obſervation their 
Effects upon each other, without explaining 
them; and when any Difficulty or Appear- 
ance has been traced ſo far, that it only re- 
mains to explain the manner of their recipro- 
cal Action, we are to ſuppoſe ſuch account Sa- 
tisfaftory 8, both becauſe it may be ſufficient 
for all the Purpoſes of the Phyſician, and as 
it is impoſſible for him to — any further. 


: By the Body we underſtand that Part of us 


which is extended in three Dimenſions, has a Form, 


and is fitted for Motion or Reſt, Sc. 10 1 
By the Mind we underſtand that Being which 


thinks, and perceives itſelf thinking, and the thing i 


thought of. | \ 
5 The Union of the Body and Mind is ſuch, 
that the Mind cannot reſiſt forming to itſelf the 


Ideas of Pleaſure and Pain, when the Body is in a 


particular manner affected; nor can the healthy 
Body refuſe to obey the Action of the Mind under 
articular Circumſtances. TP 


+ By the Nature of the Body or Mind, we un-- 


derſtand every thing which we are ſatisfied belong 


to each. The eſſential Nature of the Mind is to be 


conſcious, or to think; but to think of this and 
that particular thing, is accidental to it. The eſ- 


ſential Nature of the Body is Extenſion and Re- 


ſiſtance. Theſe Attributes have nothing in com- 
mon to each other, nor ought one to conclude 


from Similitude, that two Beings are reducible to 


one general Claſs. When J think of Extenſion, it 
| does 


| 
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does not infer any thing of Thought; and when I 


reflect upon Thought, I can perceive no Connexion 
of it with Extenſion; therefore the Idea of the 


Body has nothing in common with that of the 
Mind, and the reverſe. In the ſame manner, there 
is no Connexion between the common Ideas of 


Time, Sound, Gravity, Light, Sc. Socrates 


made a proper Anſwer to Crito, when he was aſk'd 


in what Place he ſhould chuſe to be buried? vix. 


Lou will not find Socrates when you prepare my 
Tomb, nor ſhall I be ſenſible of what you then 


do for me.” Nor are there Reaſons wanting to 


prove from the preſent Condition of the Mind, 
that it may live hereafter without any Commerce 


o 


with its Body. The incomparable Mathematician 
Vietus, who firſt reſtored Algebra to us, received 


the Enemies Letters from his King, to expound 
their myſtical Signs; while he was ſtudying to 
explain their Meaning, he was taken up with the 
moſt profound Meditation for three whole Days 
and Nights, inſomuch that he was not the leaſt 
ſenſible of what had been tranſacted without his 
Knowledge, taking no more Concern for his Bo- 
dy, than if-1t had been long deſerted as an Enemy 


by his Mind. In like manner, we find Archimedes 


in a Conſternation when he firſt was ordered to 


anſwer King Hieronus concerning the mix'd Gold 


in the Crown, till at laſt lighting upon the Expe- 
riment, i. e. going into the Bath, he cry'd out 
Victory. And in the ſame manner a Roman, who 
was in a deep Conſternation or Extaſy, being not 
at all terrified at the formidable Advances of the 
Syracutians in Battel, made a great Conqueſt with- 
out once breaking his Lines, | 

5 The Life of the Body is, 1. To generate Mo- 
tion under particular Circumſtances, as the Load- 
ſtone approaches to Iron. 2. For its conſtituent 
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Parts to attract each other, from whence proceeds 
that Reſiſtance to the Force of external Bodies, or 
Vis inertia. 3. To gravitate, or tend towards the 
Center of its Planet. And then, 4. comes the Af- 
fections proper to particular Bodies. The Life of 
the Mind is, 1. To perceive the Appearances of 
all external Objects, by the Changes they make in 
the Organs of Senſation. 2. To judge or compare 
the nature of two Ideas with each other, and then 
to deduce ſome Conſequence, as that they are of 
the ſame Kind, or different; as we conclude from 
our Notions of a Circle and Triangle, that a Tri- 
angle is not a Circle. 3. To will any thing. In 
a word, the Life of the Mind is, to be conſcious, 
Theſe are all the Functions of the Mind; for paſt 
Actions are uncertain, and they may be all referr*d 
to the ſingle Act of its Conſciouſneſs. 

The Action of the Body is to communicate 
Motion to other Buuies 3 the Paſſion of it is to re- 
ceive ſome Change in itſelf from another Body or 
a Mind. The Action of the Mind is Volition, 
which every Body is acquainted with, but no one 
can explain. The Paſſions of the Mind are the 
Changes it receives from external Objects by the 
Senſes. Suppoſe the Mind to be thinking of a 
Circle, and in the interim a Cannon to go off, it 
will loſe the Idea of a Circle, and acquire that of 
Sound; this is the Sufferance of the Mind, be- 
cauſe it can neither retain the Idea of a Circle, nor 
reſiſt that of a Sound. There are alſo ſome Af- 
fections in the Mind different from the preceding, 
ſuch as violent Paſſions, or involuntary Commo- 
tions, which the Mind cannot reſiſt, and the Fa- 

culty by which it moves and determines the ſeve- 
ral Parts of a human Body, agreeable to its Incli- 


nation. | 
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We cannot underſtand why two Principles, 
which have no Agreement in Power, ſhould thus 
concur in the ſame Functions, tho? there have been 
three Hypotheſes framed to explain the Intercourſe 
of the Body and Mind; the firſt is, by the phyſical = 
Influx, which ſuppoſes the Thing thought of, and 
the Thought itſelf, to be one and the ſame ; which 
we ſhall hereafter demonſtrate to be abſurd, in as 
much as our Mind is ignorant of its own Nature, 
The ſecond is the Syſtem of occaſional Canſes ; and 
the third ſuppoſes a Harmony eſtabliſh*d by God, 
taking it for an infallible Rule, that determinate 
Actions of the Mind muſt be neceſſarily attended 
with correſponding Motions in the Body, and the 
contrary 3 and this laſt ſeems to be the trueſt Opi- 
nion, but it leaves us equally in the Dark with the 
other. 

3 If any Action is to be explain'd which is com- 
pounded both of the Faculties of the Mind as well 
as of the Body, ſuch as Walking, Pain, völun- 
tary Reſpiration, c. a juſt Account ought to be 
firſt given how far, and in what manner, the Body 
is concerned in the Action, and then alſo of the 
Mind; if this can be done, it is enough, without 
diving into the manner of Connexion between the 
different Actions; the Explication of the corpo- 
real Actions appertains to the Phyſician, and thoſe 
of the Mind to the Philoſopher ; but their Con- 
nexion can be explained by no Man. Heat may 
be nent to ariſe in Bodies without any relation 

to a thinking Mind, as Mill-ſtones grow hot in 
their grinding; bur Morton & not exhlicable from 
the Affect ions of the Body, nor even from the Pro- 
perties of the Mind, therefore Heat and Motion 
are not accountable from the Mind; and if you 
ſhould ſay that the voluntary Motions of the Muſ- 
cles. proceed from the Act of Volition in the Mird, 
F 3 you 
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to be found in any Affection of the Mind. We call 
an Explanation of a thing the Demonſtration of 


cian; for the great Buſineſs of a Phyſician is to be 


ſome Change made in the hu gan Body by the 
Application of others; therefole this Search after 
the Connexion between the Body and Mind not 


turn to its Office. Thus when the Eye is blinded 


which has no relation to his Buſineſs; but by WP: 
| plying Vinegar, or other Volatiles to the Noſe, 


T0 Mature and Principles &. 27. 
you explain the thing not in the leaſt, becauſe 
there is nothing in the Idea of Motion which is alſo 


Agreement or Relation between its own Proper- 
ties and the ſame in another ; but this is here not 
only impoſſible, but alſo quite uſeleſs to a Phyſi- 


acquainted with the Means of reſtoring loſt Health, 
and no Cure can be effected by him, but through 


appertaining to a Phyſician, is to be rejected, 
among thoſe (F. 20.) which are uſeleſs to the Art. 
The Phyſician, who cures Diſeaſes of the Body, is 
not ſollicitous about thoſe of the Mind ; for when 
the firſt is ſet to rights, the latter will quickly re- 


with a Cataract, the Mind cannot perceive ſenſible 
Objects by it, the Aid of Phyſic is therefore call'd 
in to couch the Cataract, or depreſs the opake cry- 
ſtalline Lens; after which the Rays of Light find- 
ing a free Admiſſion to the Retina, the Mind will 
be ſenſible of viſible Objects by it; and thus the 
Buſineſs of Phyſic will be done without the Aſſiſt- 
ance of Optics. When a Perſon is in a Delirium, 
or Swoon, the Phyſician cannot recall the Mind, 


e can reſtore the ſick Machine to its former Mo- 
tions, and then the Mind will alſo exhibit its for- 
mer Actions, and this full as well as if he under- 
ſtood the manner of Connexion between the Actions 


of the Body and thoſe of the conſcious Mind. 
x 9. 28. We 
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8. 28. We may alſo affirm, that the prima- 
ry phyfical Cauſes", in what manner, and the 
ultimate metaphyfical Cauſes *, for what End, 
the moſt general Appearances are in a deter- 
minate manner affected, are neither poflible, 

uſeful, or neceſſary to be inveſtigated by a 
Phyſician ; ſuch as the Origin of primitive 
and ſeminal Forms 3, of Motion 4, the Ele- 
ments 5, &c. 


, Primiiry Cauſes are thoſe productive of ſecon- 


dary ones; but we always meet with God in our 


Search after theſe, and this puts a Stop to our fur- 
ther Knowledge ; for God is an infinite Being, and 
if we compare the whole Univerſe with him, it 
will be found almoſt nothing.-In our Search after 
phyſical Cauſes, we ſhould not be over ſollicitous 

to determine every thing in which Experiment will 
not aſſiſt us; for we never can be certain of the 
Truth of ſuch Diſcoveries, and if we were, it would 
be of little or no Uſe to Mankind; we are thus 
wholly ignorant of the Origin and Communication 
of Motion in Bodies; for Motion is no more eſ- 
ſential to the Idea of Body, than a Circle is to that 


of the Mind. Let thoſe Philoſophers appear, 


who hold that an Aſſembly of Gods joined toge- 
ther to form the Univerſe, and explain by one 
ſimple and univerſal\ Experiment, why any Body 
in motion communicates part of its motion to the 
next which it touches; an ingenious Perſon would 
anſwer, God made it ſo. We ought therefore to 
reſt upon Experiment, and lay aſide uſeleſs At- 
tempts to explain the moſt general Laws and Prin- 


ciples obſerved in Nature; taking Example by the 
- wiſe Ignorance of the Chemiſts, who barely rela- 


ting the Appearances offer'd to them, are not con- 
> cerned 
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degree of Fire, will blow up a hundred Weight. 
The Chemiſt ſtops at the bare Appearance; but 
the Philoſopher taking a Courſe very different 


tend for Water only, others for Air, and others, 
again for Water and Fire; but the greater Number 


Element, for it is eſſential to an Element to have 
its Parts abſolutely ſimple and homogeneous; but 


f 


72 Nature and Principles F. 28, 
cerned about the firſt Cauſe, - Baribol. Schwartz 
having diſcovered the ſurpriſing Experiment of 
producing Thunder and Lightning, by the Appli- 
cation of Fire to a Powder made of Nitre, Sul. 
phur, and W ood-coals, mix'd in a certain Propor- 
tion, never enquired into the Cauſe of that Phæ- 
nomenon by which almoſt the whole Face of the 
habitable World has been chang'd. The Moderng 
have found, that two Grains of Gold diſſolved in 
three times as much Aqua regia, and precipitated 
with half that Quantity of Oil of Tartar per deli- 
guium, forms a Powder, which applied to a certain 


from the Experiments of the Chemiſt, ſtudies the 
Formation of a mechanical Engine, by which two 
Grains will raiſe a Weight of a hundred Pounds; 
and thus each of them obtain their Ends by diffe- 
rent Means. | 

2 By metaphyſical Cauſes, are meant thoſe ge- 
neral Attributes of Beings which are abſtractedly 
eſſential to them as Beings ; which are therefore 
very univerſal, and remote from Action. 

3 An Element is the Matter of which a Body is 
originally compoſed, and into which it may be. 
ultimately reſolved. Great has been the Contro- 
verſy in all Ages about the Elements. Some con- 


are for the four Peripatetic Elements; tho' the 
Chemiſts alſo build upon their Salt, Sulphur, and 
Mercury ; but neither of theſe can be properly an 


then how can Matter thus homogeneous form the 
great Variety of Bodies we meet with? It you re- 
50% | | treat 
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G 28 of Phe. 723 
treat to the Monades, or Atoms of Pytbagoras, and 
univerſal Matter, you do not take our Eyes with 
you to convince us; nor can we be certain whe 
ther there are ſuch or no, ſince you tell us of things 
from which the Mind can never receive any real 
Some of the Chemiſts acknowledge beſides 


Matter, Form and Vacuum, a ſeminal Principle; 


which ſo determines the Structures of vegetable 
Bodies in their Growth, that they can appear in 
ſuch a particular Form, and no other. If an Ani- 
ſeed be ſowed in a pure Earth, moiſtened with. 
Rain-water, and forwarded with a Heat equal to 
that of a ſetting Hen, it will produce the Plant 
Aniſe, whoſe Smell, Taſte, and Structure, differs 
from all other Plants in the Univerſe z and in the 
Vegetation of the Plant there is alſo a new Pro- 

duction of Seeds, each of which is capable, under 
proper Circumſtances, of producing the like Plant; 
if theſe Seeds were wanting, the whole united 
Power of Nature together could never produce the 
ſame Plant ; therefore, according to the Opinion 
of the Chemiſts, - this Seed muſt contain a Princi- 


ple, which from Earth and Water always produ- 


ces that particular Plant, which no other Seed can 
produce. In like manner they ſuppoſe Metals to 
to be formed of a ſeminal Subſtance, which grows 
or vegetates in the Bowels of the Earth with a ſub- 
terraneous Heat, by means of a particular Juice-; 
which Opinion is confirmed by philoſophical Ex- 


periments, and ſupported by many Reaſons, 


The Origin of Motion is to be look'd for in 
God ; if we ſubſtitute any other primary Cauſe, we 
do hint Injuſtice. I may ſay that it becomes a true 
Philoſopher to confeſs his Ignorance of firſt Cau- 
ſes, which he is never likely to attain to; but not- 
withſtanding ſecondary Cauſes may be uſed to as 

. | good 
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good Purpoſes as if we were acquainted with their 
firſt, If I learn by Experiment the Virtues of any 
Plant for the Cure of Diſeaſes, I may do as much 
Service with it in Phyſic as if I had created the 
Plant. If every thing uſeleſs to the Art was to be 
in this manner expunged, as we in this Section ad- 
viſe, Phyſic would Joſe nine Parts out of ten, and 
be by that means purged of its Droſs, and reſtored 
to its native Simplicity. 


§. 29. But a Phyſician may, and ought to 
furniſh himſelf with, and reaſon from, ſuch 
Things as are demonſtrated to be true in Ana- 
tomy i, Chemiſtry and Mechanics 3, with na- 
tural and experimental Phzloſophy 4, provided 
he confines his Reaſoning within the Bounds 
of Truth and ſimple Experiment, per S. 2 5. 


* He that deſires to learn Truth, ſhould teach 
himſelf by Facts and Experiments; by which 
. means he will know more in a Year, than by ab- 
ſtract Reaſoning in an Age. Proper Experiments 
have always Truth to defend them; alſo Reaſon- 
ing join'd with mathematical Evidence, and found- 
ed upon Experiment, will hold equally true; but 
ſhould it be true, without thoſe Supports it muſt 
be altogether uſeleſs. Nature diſtributes the Facul- 
ty of Reaſon to all Men equally alike, but he will 
excel in Reaſoning who has made the beſt Uſe of 
Experiments, having conſider'd the Structure, Si- 
tuation, Figure, Size, and other Peculiarities, ob- 
vious to our Senſes in the ſeveral Parts of the hu- 
man Body. | 

* Chemiſtry acquaints us with thoſe Changes 
which ariſe in Bodies from Mixture, and the Ap- 
plication of them to Fire, Suppoſe one I 

| ö . of 
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of a particular kind to be mix d with another, and 
applied to a determinate degree of Fire, the Con- 
ſequence will be a Production of new Appearances, 
which is the Buſineſs of the Chemiſt to remark; 
nor does ever Chemiſtry deceive us, if it proceeds 
no farther than real Experiments, and their Ef- 
fects; upon the Addition of the beſt Oil of Cloves 
to rectified Oil of Vitriol, they run into a violent 
Commotion, and exhale Clouds as thick as Pitch, 
which quickly turn into Flames. 
3 Mechanics teach us to apply the general Laws - 
of Motion .- all Kinds of Bodies. Every Body is 
extended, reſiſts Motion, is moveable, capable of 
Form, &c. The Effects of all theſe general Qua- 
lities, and the moving Powers thence ariſing, are 
applicable to every particular Body; nor can we 
be deceived therein, if the Body to which they are 
applied be diſtinctly and carefully conſidered in all 
thoſe Reſpects. Mechanics therefore ſuppoſes a a 
previous Knowledge of the Structure of all the 
Parts in the human Body, to which we would ap- 
ply mechanical Laws; and in this Senſe Phyſic is 
no more than the Knowledge of ſuch Things as 
are tranſacted in the human Body, either by the 
common Affections of Bodies, or by the determi- 
nate and particular Structure of the Parts in the 
human Body. It therefore appears that Mechani- 
Clans, ignorant of the Structure of the Parts whoſe 
Actions they would expreſs by Numbers, muſt run 
into the Exceſſes of Error; which Defect has been 
charged upon ourſelves, for what has been former- 
ly advanced in an Oration de uſu Mechanices in 
Medicina ;, tho? there are ſome, Enemies to the very 
Name of Mechanics, who aſſert, that our Bodies 
are not ſubject to the ſame Laws with all others. 
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Order of our Doctrine; for in the firſt Place 


N 1 
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FS. 30. It is neceſſary for the Phyſician, in 
furniſhing. himſelf with theſe Principles and 
Experiments, to begin firſt with ſuch as are 
moſt ſimple, certain, and eaſy to be under- 

ſtood ; after which he may proceed to thoſe 
which are more compounded, and ſo by de- 
grees to the moſt complex, obſcure, and diffi- 


cult. | 


8 31. He that would learn by Experiments, 
ought to proceed from Particulars to Generals; 


but the Method of inſtructing academically, 


roceeds from Generals to Particulars ; which 
15 the Method we ſhall obſerve. 


A Profeſſor ſkilled in the Science which he teach- 
es, firſt lays down general Rules, by which the 
Nature of each particular Subject is to be defined; 
but an Inventor of Diſcoveries ought to learn the 
Properties of every particular Body by proper Ex- 
periments, that he may afterwards reduce them into 
Claſſes, according to their Affinity: The firſt Me- 


thod is in the Schools termed Analytical, the other 


Synthatical. The Inventor, Ariſtotle, when he ob- 
ſerved that Oxen, who had Horns, wanted fore 
Teeth in the upper Jaw, and finding they were alſo 
wanting in Stags, Goats, Sheep, and other Ani- 


mals with which he was acquainted, took occaſion 


to affirm, that all Animals that had Horns wanted 
upper Teeth. But Ray, teaching the Nature of 

Animals, lays this down for an Axiom, from which 
he infers, that neither the Ox, Stag, nor Range 
Deer, have Teeth in their upper Jaw becauſe they 


are horned, © | 


. 32. From theſe Conſiderations appears the 


we 
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we are to conſider 1 Life; then Health, a ſter- 
wards Diſeaſes; and laſtly their ſeveral Rizme- 


dies. 


Life is the Sum or Aggregate of all the A tions 
_ reſulting from the Structure of the ſeveral Parts in. 
the hu Body; when all thoſe Actions ar e per- 
formed with Eaſe and Perfection, it is called 
Health. 1 . 42 


8. 33. Hence the firſt general Bran ch f 
Phyſic in our Inſtitutions is termed PHYS 10Lo- 
G, or the Animal Oeconomy; demcmſtra- 
ting the ſeveral Parts of the haman Body, with 
their Mechaniſm and Actions; together with 
the Doctrine of Life, Health, and their ſeve- 
ral Effects, which reſult from the Mechaniſm 

and Actions of the Parts. The Objects of this 
Branch have been uſually denominate:d Res 
naturales, Things natural or according to Na- 
ture. | 

$.34. The ſecond Branch of Phyſic is called 
PATHOLOGY, treating of Diſeaſes, their Dif- 
ferences, Cauſes and Effects, or Symjtoms; 
by which the human Body is known :o vary 
from its healthy State. This Branch is diſtin- 

guiſhed into (1.) Diagnoſtic Pathology, fo far 
as it deſcribes the Diſeaſes of the Body; (2.) 
AEtiologic, when it treats of their Cauſes; (3.) 

Diacritic, when it conſiders their Differences 
and future Events; and laſtly, (4.) the Symp- 
tomatologic Part of Pathology, is that which 
explains the various Effects or Symptoms of 
Diſeaſes.— The Objects hereof are termed res 
; i contra 


Contra naturam, Things preter-natural, or con- 
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trary to Nature. 


F. 35. The third Part of Phyſic is termed 
SEMIOTICA,which ſhews the Signs diſtinguiſh- 
ing between Sickneſs and Health, Diſeaſes, 
and their Cauſes in the human Body; it alſo 
imports the State and Degrees of Health and 
Diſeaſes, and preſages their future Events. The 
Objects of this Branch are the Non-naturals as 
well as the Naturals (F. 33.) and Preter-natu- 
rals (F. 34.) 

$. 36. The fourth general Branch of Phyſic 
is termed HYGIENE, or Prophylaxis; which 
' teaches us what Remedies are proper, and how 
they are to be uſed ; to preſerve Life and pre- 
ſent Health; and, as much as poſſible, to pre- 
vent Diſtempers. The chief Object hereof is 
the Non-naturals, or Res non-naturales. 


8. 37. The fifth, and laſt Part of Phyſic, is 
called THERAPEUTICA ; which inſtructs us 
in the Nature, Preparation, and Uſes of the 
Materia Medica ; and the Methods of apply- 
ing the ſame, in order to cure Diſeaſes and re- 
ſtore loſt Health. This Branch is called Me- 
thodus Medendi, ſo far as it Points out the 
Means and Cure; which are comprized under 
three Heads: (1.) Pharmacy i, or the Prepara- 
tion and internal Uſe of Medicines ; (2.) Die- 
tetics 2, or Regimen, reſpecting a Regulation 
of the Diet, Air, Sc. And (3.) Surgery 3, 
comprehending manual Operation with Inſtru- 
ments, and topical Remedies. 

| By 
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By the Materia Medica we here intend all Re- 


medies, taken as well from Diet as Pharmacy; in 


which ample Signification Dioſcorides has deſcribed 
the Materia Medica. 

Natural Remedies, as they come firſt to our 
Hands, are very often unfit for the Stomach, too 
ſtrong in their Action, nauſeous to a Patient, or 


elſe not ſufficiently exalted in their Virtues. Phy- 
ſicians have therefore induſtriouſly contrived to ren- 


der them more innocent, grateful, and efficacious, 


by ſubjecting them to various Preparations, Com- 
poſitions, and Changes; and this is the Buſineſs of 
Pharmacy, whether Galenical or Chemical. 

3 The Methodus Medendi points out to us the 
curative Indications, with the Time and Method 
of applying Remedies, being the immediate Foun- 
dation of the extemperaneous Preſcription of Me- 
dicines, and of the general Rules to be given by 
the Phyſician for the Patient's Recovery. 


$. 38. Having thus diſtributed Phyſic under 
its proper Heads, agrecable to the Nature of 
the Art itſelf, as well as the moſt convenient 
Method of teaching and learning the ſame, 
which is alſo approved by the eſtabliſhed Cu- 
ſtom of the Profeſſors through many Age paſt; 
we ſhall next proceed to treat of the ſeveral 
Branches ſeparately in that Order. 
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PHYSIOLOGY. 


5. 39. HE human Body, we find by A- 
natomy, is compoſed of 6/:d and 
2 85 Auid Parts, 


Fluids are thoſe Bodies which conſiſt of inſenſi- 
ble Parts, having ſo ſmall a degree of Coheſion, 


| that they eaſily ſeparate from gach other, and give 


way to a ſmaller Force than will remove the whole 
Body; we ſay, conſiſting of inſenſible Parts, to 
diſtinguiſh them from a Heap of Sand, which 
might otherwiſe claim this Definition of a Fluid. 

Solids are thoſe Bodies whoſe Parts cohere toge- 
ther ſo ſtrongly, that the whole is ſooner removed 
by any Force from its Place, than its Parts ſepa- 
rated from each other. There are various degrees 
of this Firmneſs or Solidity ; thoſe animals Solids 
are the moſt firm which reſiſt Separation with the 
greateſt Force; ſuch as Tendons, ſome of which 
cannot be pulled aſunder by the force of two thou- 
ſand Weight; thoſe Parts are the leaſt ſolid which 
have fo weak a Coheſion, that they may be ſepa- . |} 
rated by a Force not much greater than what they 
ſuſtain in the healthy living Animal ; ſuch as the 
cortical Part of the Brain. Thoſe Parts of the A- 
nimal are the moſt fluid which are ſeparated from 
each other with the leaſt Force, and are the moſt 
eaſily put in Motion; ſuch as the perſpirable Mat- 
ter of Sanctorius; but thoſe are the leaſt fluid which 
are the moſt viſcid and ropy, ſuch as the Mucus of 
the Noſe, c. 
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8. 40. The ſolid Parts of the human Bod 


are either membranous Pipes, or Veſſels includ- 


ing the Fluids, or elſe Iaſtruments: made up 
of theſe, and more ſolid Fibres, ſo formed and 
connected, that each of them is capable of 
performing a particular Action by the Structure, 

whenever they ſhall be put in Motion; we find 
ſome of them reſemble Pillarsa, Props3, Croſs- 
Beams 4, Fences 5, Coverings®, ſome like Axes 5 

Wedgess, 8 Leavers 9, and Pulliesio; others like 
Cords ii, Preſſes "2, or 3 13; and others 
again like Sieveci4, Straber sis Pipes 16, Con- 
duits 17, and Receivers is; and the Faculty of 
performing various Motions by theſe Inſtru- 


ments, is called their Functions 19; which are 


all performed by mechanicgl Laws 20, and by 
them only are intelligible. 


I; nſtruments are com pound Bodies, which by 
the Size, Figure, Connection and Diſpoſition of 
their Parts are capable of performing determinate 
Actions for particular Uſes. Thus the Dentes Mo- 
lares are compoſed of the moſt com _—_— and boney 
Matter, fit for dividing the more ſolid — 3 
Their Surface is rough and unequal, fit for holding 
faſt and grinding the Food; Their Articulation in 
the Sockets of the Jaws is the moſt firm, that the 
may not be looſened or pulled out in the Action; 
Their Size too is determinate, ſo as to be propor- 
tionable to their Office, and the Jaw in particular, 
as well as the human Body in general; all which 
Circumſtances concur to this effect; to wit, the 
Diviſion of hard, tough, and ſolid Aliments, by 
the rough Surfaces of thoſe Teeth. Several of theſe 
ſimple Inſtruments are uſually Joined together into 


one 
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one Organ, or compound Inſtrument, as Muſcles 
and Bones make up the Hand, Sc. 

Pillars are perpendicular Supports, fixed up- 
right under the Body which they ſuſtain. 

Props, are every thing which ſuſtains the whole, 
or ſome Parts of the Body, from receding out of 
their proper Places. Thus the Feet are the gene- 
ral Supports to the whole Body, the Veſſels to their 
contained Fluids, Sc. 

+ Croſs-Beams, are Supports, whoſe Direction is 

el to the Horizon, or otherwiſe inclined, as 
the Ribs, Clavicles, and the digaſtrick Muſcles, with 
reſpect to the Tongue, c. 

5 Fences, are hard, and reſiſting Parts, which 
keep off external Violence from the more tender 
Parts, which they defend : thus the Cranium is a 
Helmet to the Brain, the Sternum a Shield to the 
Heart and Lungs, &c. 

s Coverings, are flat and flexible Fences, being 
tough as Leather, defending all the external Parts 
of the Body; fo tough and hard is the Skin ſome- 
times found, that there are ſeveral Inſtances of Bones 
being broke by external Violence, without any In- 
Jury ſuſtained by that Part. 

7 Axes, are fixed Points, upon which Leavers 
turn to raiſe ſome Weights, ſuch as the Trochanter 
major, to the Glutei Muſcles ; the Patella to the 
extending Muſcles of the Leg, &c. 

s Wedges, are ſharp edged or pointed Bodies, 
having ſeveral Sides, and a larger Baſis, fitted for 
cleaving and cutting hard Bodies aſunder; like the 
Dentes Canin, and Inciſores. 

I A Leaver 1s an inflexible right Line, moving 
upon a fixed Point, to which it is faſtned; ſuch as 
all the long Bones.' 

0 Pullies, are either moveable or immoveable 
Points, over which a Cord deſcends in an angular 
2 | * 
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Direction to raiſe ſome Weight; as in the Tendons 
of the digaſtrick Muſcles of the lower Jaw, and the 
Trochleares of the Eye. 3 
1 Cords, are flexible Lines whereby Powers raiſe 
Weights to which they are faſtned; ſuch are the“ 
Tendons, Nerves, Muſcles, &c. 
1 Preſſes, are inflexiblè Plains which approach- 
ing each other by incumbent Weights or Powers, 
preſs upon the intervenient Body; ſuch as the Heart, 
Stomach, c. Lb das. 
3 Bellows, are Machines which take Fluids into 
a large Cavity, and expel them through a narrow 
Aperture; ſuch are the Thorax and Windpipe. 
14 Steves, are Plains perforated with many ſmall 
Holes, which only tranſmit ſuch Parts of Bodies as 
are leſs than the Diameter of thoſe Perforations, re- 
taining and ſeparating thoſe Parts which are groſſer; 
ſuch as the ſmalleſt Blood Veſſels, with their late- 
ral Lymphaticks, which exclude the red Part of the 
Blood, with the other Glands. | 
25 Ftrainers, or rather Filters, are Plains perfo- 
rated with the moſt minute, but oblique Apertures, 
which tranſmit the thinneſt Part of Fluids, and keep 
back the more groſs ; ſuch as the lacteal Veſſels in 
the Inteſtines. | 
Pipes, or Veſſels, are the Tubes diſtributed 
through every Part of the human Body, in which 
are contained their proper Fluids in Motion. There 
are three Kinds of theſe Veſſels, which keep their 
contained Fluids in a continual progreſſive Motion; 
Arteries, Veins, and the intermediate Veſſels which 
connect them; the two firſt being conical, and the 
laſt cylindrical. 
"7 Conduits are another kind of Veſſels, through 
which Liquors are conveyed, but not conſtantly, 
they being ſomerimes empty, at other times full: 
ſuch as the Auricles and Ventricles of the Heart, &c. 
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the Figure of them is various, -neither conical nor 
cylindrical, 

A Receptacle is a hollow Body, which receives 
ſome Fluid, in which it continues for a certain 
time; the Bladder for Urine 3; Bile and Semen are 
conſiderable Receptacles ; the Folliculi Adipoſi, are 
expanſions of the Extremities of the Arteries; the 
Pituitary Sinus, the ſimple Glands, and Mucus Re- 
ceptacles of Vaterus in the Uterus, &c. whence 1t ap- 
pears that there are many Fluids in the human Body 
which are not kept in a continual Circulation. 

A Function, or Office, is the Power of acting, 
which depends upon the Structure of the Organ; 
but the Function put in Practice by Motion is the 
Action of the Organ. 

2® If the ſeveral Parts of the human Body agree 

thus with the Structure of mechanical Inſtruments 
which we have juſt now enumerated, they muſt alſo 
= neceſlarily act by the ſame Laws; for the Force of 

ery one of thoſe Parts conſiſts in the Motion 
which they produce; and by whatever means that 
Motion is effected in the human Body, it is always 
performed agreeable to the general Laws of Me- 
chanicks, There are indeed ſome who think that 
theſe Actions ought not to be explained by mecha- 
nick Laws, ſince the mechanical Cauſes of them are 
unknown to us; but in ſaying this, they ſhew very 
little Conſideration ; for we are not treating of the 
Cauſes, but the Effects ſubject to mechanical Laws. 
There are many, and conſiderable Motions per form- 
ed in Nature, of whoſe Cauſes we are ignorant; 
but the Motions themſelves are always ſubject to 
thoſe univerſal Laws which appear to be true in all 
ſenſible Bodies; even the Loadſtone, the Cauſe of 


whole Action is moſt concealed from us, performs 


its Motions by certain and known Laws ; which 
once obſerved, never fails to be true when applied 
8 to 

* | 
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to future Experiments. The human Body performs 
various Motions, the Cauſes of which are abſolute- 
ly concealed from us; but the Effects of thoſe Mo- 
tions are the Elevation of Weights. by fixed Cords, 
the Propulſion of Fluids through their ſeveral Veſ- 
ſels, Sc. which Effects being ſimilar to thoſe which 
are produced by mechanical Cauſes, are not So- 
verned by any other Laws. | 


F. 41. The fluid Parts of the human Body 
are included in their reſpective Solide i, or Veſ- 
ſels, by which they are kept in a conſtant and 
determinate Motion 2 or Circulation; being of- 
ten /eparated3 from each other, mixed toge- 
ther again, and variouſly changed in different 

Parts of the Body, whoſe Veſſels and continu- 
ous Parts are moved® by them; the Sides of 
the Veſſels are wore away 7, changed in their 
Figure, and again renewed by them ; all which 
Actions are performed agreeable to the Laws8 
or Principles of Hygroftatics 9, Hygrauhes 10, 
and Mechanic ii; by which they ought there- 
fore to be explained, yet fo as to have a ſtrict 
regard to the particular Nature '2 or Texture 
of each Fluid; and upon theſe Principles alone 
depend entirely the Actions of each Part, fo 
far as we are capable of knowing by all Kinds 
of Experiments. | 


All the great Diſcoveries and Knowledge in 
theſe Parts which we now poſſeſs, is owing to 
the Induſtry of the Moderns ; for the Ancients, 
tho* they were not ignorant that our Fluids h 
Motion, yet they did not look for the Cauſe of that 
Motion in their Veſſels ; nor were they at all curi- 
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ous in determining their Nature, Elaſticity, and 
conical Figure ; but we are now ſenſible that the 
Fluids of the human Body exert no leſs Force to 
dilate their Veſſels, than their containing Veſſels do 
by their Contractions exert in order to drive. them 
forwards. 
There is nothing in the arterial Blood itſelf 
which ſhould determine it to flow to Parts remote 
from the Heart, nor to make it return to the Heart 
in a contra Direction; the Determination of that 
Motion is from the Heart. 
A Separation is again made of the different 
Liquors, which before apparently formed one ſi- 
milar Fluid flowing thro? one Canal; after which 
Separation, thoſe different Liquors continue their 
Courſe apart thro? different Veſſels of their own; 
all this is perform'd in the Arteries : thus the Aorta 
receives the Blood, which was before intimately 
mix*d, from the pulmonary Vein, and 5 
in ſuch a manner thro' the Body, that the ſangu 
ferous Arteries contain the red Blood, the Ld. 
phatics its pellucid Part, the Veſſels of the falival 
Glands draw off their Fluid, the ſemeniferous Tubes 
the Semen; and ſo in the Pancreas, and other Parts, 
_ Fluids are convey'd off diſtinct from the 
The Fluids are fo intimately mix*d again with 
each other, that there is no Part of one but may 
be found to contain ſome Part of the other; this 
Intermixture is performed chiefly in the larger 
Conveyances, as in the Jena cava, near the Heart, 
where all the Lymph, Chyle and Blood, returning 
from the ſeveral Parts of the Body, are pour d into 
one Maſs; as alſo in the Sinus of the pulmonary 
Vein, the Sinus's of the Brain, and other venous 
Receptacles. 
What 
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What a Power the Veſſels exert in changing 
the Condition of their included Fluids, is apparent 
in the Bile, which may be formed merely from 
Bread and Water ; but how very different is the 
Nature of Bread from that of the Bile? and yer 
the Bread and Water ſuffer no other Action to 
convert them into Bile, but that of Mixture with 
the other Fluids already in the human Body, in 
Conjunction with the determinate Action of the 
Veſſels in each Part. RT” | 

All the Motions in the human Body proc 
primarily from the Fluids; the Bones are moved 
by the Muſcles, the Muſcles by their Nerves, and 
other Veſſels, and theſe again by their contained 
Fluids. „ f 

7 The Attrition ſuffer'd by the Sides of the Vef- 
ſels from their Fluids, is in proportion to the Ve- 
locity of their motion ; if the Blood in the Arte- 
ries is impelPd againſt their Sides with a double 
Velocity, they will be alſo repell'd again by them 
with a double Force. The Arteries in the cortical 
Part of the Brain, tho' ſo many times ſmaller than 
the Hairs on one's Head, do ſuffer an almoſt infi- 
nite Number of Shocks from the Force of Pulſa- 
tion; they muſt of neceſſity be therefore contmu- 
ally ground away and impaired, and muſt conſe- 
quently require continual Reparation by new Par- 
ticles. 

Fluids are in general ſubject, I. To the fame 
Laws and Affections which are demonſtrated to 
obtain thro* all Bodies whatever. II. To thoſe 
which hold true with reſpect to the Particles of 
ſolid Bodies; for the component Parts of Fluids 
are no other than ſolid Corpuſcles. And, III. To 
thoſe proper to themſelves as Fluids. 

By bygroſtatic Laws we mean thoſe Affections 
of Fluids uſually denominated hydroſtatical, with- 
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out reſpect to any particular Qualities in Water, 
as the latter Term would ſeen to import. Archi- 
medes going to treat of the Laws of Gravitation in 


Fluids, firſt of all propoſes four general Axioms, 
AS, 


. That the whole Aggregate of the Fluid 
1s perceptible by our Senſes. 
II. But that no ſingle Particle of it is fo to 
the naked Eye. i 
III. That the Particles and Ihale Aggregate 
of the Fluid gravitate. 
IV. That their component Parts may be ſe- 
Parated by the leaſt Force. 
From whence he deduces the general Laws, to 
which are ſubjected all the Fluids hitherto known, 
reſpecting . their Fluidity, without regard to 
the determinating Properties of particular Fluids, 
or the Nature and Form of their containing Veſſels. 
Therefore as thoſe general Laws hold true of all 
Fluids, they may be alſo as juſtly applied to the 
Fluids of the human Body. 
_*® Hygraulics is alſo = * uſed by us here than 
the received Name Hyaraulics, becauſe we would 
not be underſtood to regard Water in particular, 
which does not include the ſeveral Properties of 
the Fluids in the human Body, Hygraulic Laws 
or Principles exhibit the Phænomena of Fluids mo- 
ving thro' particular Veſſels or Tubes; but the 
Veſſels in the human Body are ſome of them cylin- 
drical, giving no Reſiſtance or Change by their 
Figure to the motion of the Fluid; as in thoſe 
Tubuli which form the Anaſtomoſes of the evaneſcent 
Arteries with the incipient Veins; and others of 
them are canverging and conical, where the Section 
or Diameter of the Tube is always leſſening, and 
the Reſiſtance of it continually increaſing, by which 
means alſo the Impulſe and Friction of the Fluid 
againſt 


&.-4h of P hyfiolog y. 89 
againſt the Sides of the Veſſel are 2 aug- 
mented ; while other Veſſels are diverging, where 
the Sections of the Tubes are continually enlarging, * 
ſo as to diminiſh their Reſiftances. - The cylindric © -. 
Veſſels in the human Body, are thoſe between the 
Arteries aud Veins, the Perſpiracles of the Skin, c. 
The conical converging Veſſels, are all the Arte- 
ries, and the Vena Porte, after its Entrance in the 
Liver; and the diverging Veſſels are all the Veins 
and excretory Ducts, go. 
:: That Fluids are alſo to be conſider'd mecha- 
nically, is apparent from their component Parti- 
cles being Solids; therefore when the Parts of a 
Fluid perform any Action, they do it by the ſame 
Laws by which Solids act; and the Effects or 
Action of a Fluid is no more than the Sums of the 
Actions of their component ſolid Particle. 
Were the Fluids of the human Body poſſeſsd 
of no other Properties but ſueh as are in common 
to pure Water, ap were its Veſſels metalline Tubes 
infinitely reſiſting, the forementioned Principles 
would then be of themſelves ſufficient to explain 
their Actions; but many of our Fluids contain 
elaſtic Globules, and all of them are compounded 
of Oil, Salt, Earth and Water, variouſly attract- 
ing and repelling each other; heir containing 
Veſſels are alſo made up of elaſtiè Fibres, admit- 
ting reciprocal Elongations and Contractions 3 
therefore the Fluids in the human Body do not 
ſtrictly follow either hygraulic or hygroſtatic Laws, 
but they ſtray from thoſe Principles in proportion 
to the difference which obtains between them and 
common Water; nor are our Veſſels ſubject to the 
Laws laid down by Herones for Tubes infinitely 
reſiſting Fluids in motion; the Particles of the 
Blood are continually attracting each other, and 
run into Coheſions proportionable to their Con- 
„ tacts; 
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rafts; which is an Affection not common to all 
Fluids, but only peculiar to the Blood, and ſome 
others. In an intermitting Tertian the Patient be- 
comes chilPd, and ſhakes or trembles with a con- 
tinual Anguiſh or heavy Pain ; in a while after he 
grows hot and feveriſh, and the Fit leaves him 
with a Sweat, and a lateritious Sediment in his 
Urine. In the fame manner it will return again in 
36 Hours time, and probably continue thus for 
ſeven Fits ſucceſſively, the Diſeaſe growing ſtill 
worſe and worſe at each Fit till the fourth, and 
from thence gradually diminiſhing to the ſeventh. 
The manifeft Cauſe of all this Diſorder is appa- 
rently an Obſtruction in the ſmalleſt Veſſels ; but 
no Mortal will ever explain all thefe Appearances 
by the Principles of Hygraulics and Hygroſtatics, 
| becauſe they arife from a Change made in the con- 
ſtituent Particles of the Blood. 


& 42. By human Life: I would be here un- 
derſtood to mean in the common Senſe of the 
Word, that Condition of the feveral fluid and 
folid Parts of the Body, which is abſolutely 
neceſſary to maintain the mutual Commerce 
— that and the Mind to a certain De- 
gree 2, ſo as to be not perfectly removed be- 
yond the Power of being reſtored again. It 
would be inconſiſtent with my Deſign here, 
to give as yet a more ample Definition of Life; 
nor can I give a more clear Idea of Health, 
before we enter upon its Principles, than that 


at F. 1. 


7 Life cannot be defined well till its Phyſiolo y. 
or Nature and Principles of Action, have been firſt 
conſidered 3 for it is the Sum or Aggregate of oa 

the 
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the Actions performed in the human Body; to 
give a particular Deſcription of which is the Buſi- 
neſs of Phyſiology. re Bs 
2 Tt is ſometimes no ſmall Difficulty for us to 
diſtinguiſh between a dead and living Body, as in 
People almoſt drown'd, in Syncopes, Sc. where 
the moſt apparent Signs of Life are abſent. A 
young Nobleman, the only Son of a great Family 
in Brabant, being, taken out of the Waters for 
drown'd, without any apparent Signs of Life, was 
thus cold and lifeleſs convey'd Home; in which 
manner he continued, as every Body imagined and 
reported, to be dead; but a Perſon ſkilPd in Na- 
ture had the apparently dead Body rolled upon a 
Caſk, and ordered Air to be blown up the Auus 
with a Pair of Bellows, continuing as it were to 
torture the Body till it had recovered an evident 
degree of Reſpiration and Senſe, and afterwards all 
the Faculties of Life, ſurviving the (otherwiſe) cer- 
tain Death for many Years. — The youngeſt 
Daughter of a Dutchman living in the Colonies of 
America, dy*d of an epidemical Fever ; hereupon 
a Slave of Angola runs to the crying Mother, and 
promiſes he would quickly reſtore the dear Soul, to 
life ; then gather*d fome very m_—_ Plants, which 
after chewing he ſpit up the Noſe of the Body, 
and opened its Mouth ; and after repeating the 
Experiment ten times, the Patient recovered her 
Life; what Remains there could be of Life in that 
State is difficult to determine, tho* the Motion of 
the Heart, Blood, and Reſpiration, had all ceaſed, 
and according to the receivd Definition the Patient 
was really dead; but the African Slave thus velli- 
cating the tender Nerves in the Noſe (of the Body 
not yet touch'd with Putrifaction) by the mo 
ſtimulating vegetable Juices, fo far agitated that 
which moves the Nerves, as to excite them to mo- 


tion, 


— —— — 
— — — 
ht oo . 


— — — 
= — — 
— — 


— ck 
r ——— 2 
—— — = ney 
* 


8 
= 
— . 
7 rae — — 2 
rr 1 OY + Ln 
— — ”- * — 
— * 


— 
— 


22 7 
— N 
r 5 


— 
_ 


WHIT 5 


hy . 
1 
(hs 
10540 
+4 

OR 

" . 
+ 

bi; | : 
1 +.4 ö 
— 4 

? 14 
1 

i 

{ 


——ͤ—ͤ— 


92 Mature and Principles S. 43. 


tion, make the Heart contract, and propel for- 
wards its Blood. The Condition of the Girl now 
mentioned ſeems to be in a ſort of Medium be- 


tween Life and Death. If by Life we mean a cir- 


cular motion of the Fluids thro* the Heart, Lungs, 
and Cerebellum ; and if by Death we underſtand 
ſuch a Diſſolution of the vital Organs, that they 
are quite irrecoverable, the mean State of theſe two 
will be a Stagnation, or abſolute Reſt of the ne 
yet E of being put in motion. 


F. 43. But in order to obtain a juſt Know- 
ledge of what is neceſſary to make (theſe, F. 42.) 
Life and Health preſent in the Body, we ought, 
(I.) to make an accurate Survey and Collecti- 
on of the ſeveral Appearances to be met with 
in them both, (2.) to enquire into the Subjefs* 
in which thoſe Appearances are ſeated, 6 3.) to 
inveſtigate the Cauſes? from whence they ariſe, 
(4.) the Inſtruments 3 by which they are per- 


formed, and, (5.) the Effects which they thus 
produce. 


For the Life of the Heart is very different from 
that of the Hair and Nails, nor can we underſtand 
Life as an Aggregate or Whole, till we have ac- 
eurately ſurvey*d what it is in every ſingle Part of 
which the Body is compoſed. 

A Cauſe of any thing is a Beg whoſe Ex- 
iſtence gives Being to ſome Effect or other, and 
upon whoſe Non-exiſtence that Being or Effect 
mult alſo ceaſe to be; ſo long as the Heart con- 
tinues its motion, ſo long does Life remain ; but 
whenever that Organ ceaſes to move, Lite "irſelf 
alſo ceaſes to be; the Motion of the Heart is there- 


fore the Cauſe of Life, 


* Inſtruments 


— 


1 
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3 Inſtruments are intermediate Cauſes, by which 
the firſt Cauſe produces its ultimate Effect. Sup- 
poſe J have a mind to drive a Nail into the Wall 
with a Hammer, the firſt material Cauſe is a mo- 
tion excited in the Body by the Influence of the 
Mind or Will, and the next is an increaſed Velo- 
city or Influx of the nervous Fluid into the Muſ- 
cles, which firſt elevate, and then depreſs the Arm ; 
the third Cauſe is the Hammer, of a determinate 
Figure, ſtriking the Nail; the ultimate Effect will 
therefore be motion in the Nail, by which it will 
penetrate into the Wall; the firſt Cauſe then is 
motion in the Senſorium, or Origin of the Nerves ; 
the Inſtruments are the intermediate or ſecondary 
Cauſes between that and the ultimate, viz. the 
N e and Hammer. | | 


F. 44. But as theſe particulars (& 43.) to be 
obſerved are almoſt infinite in Number and 
Variety, in order to learn or teach them me- 
thodically, we ought to range them under pro- 
per Heads and Claſſes, and then treat of each 
by itſelf in order. 

$. 45. And firſt we ought to begin with thoſe 
Actions which are corporeal (per F. 30): but 
theſe are either, (1.) thoſe in common to both 
Sexes, or, (2.) proper to but one of them; the 
—_ of theſe are therefore to be conſidered 

rſt. 

$. 46. The corporeal Actions in common to 
both Sexes may be next diſtinguiſhed into, (1.) 
thoſe performed by Adults, or, (2.) by the 
Fetus and incipienti Animals; but of theſe 
again, the firſt is to be conſidered before the 
laſt, (per F. 30.) OM 

: «.. * Ie 
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The Order of Nature would direct us to be- 
gin our Hiſtory of the human Body where the 
Body itſelf begins to be formed; but that is re- 
t to the Rule, which commands us to be- 
gin firſt with thoſe things which are the moſt ob- 
vious and eaſy to be known. The Mechaniſm and 
Nature of the firſt Rudiments of the human Body 
are entirely concealed from us; even the Know- 

we have of the Mechaniſm and Action of the 
ſeveral Veſſels and Viſcera in a Fxtus, is firſt taken 
from a Compariſon with thoſe of Adults; and 
where the Adult will reflect no Light by Analogy 
to the Nature of ſome Parts in the Fætus, we are: 
in a manner left in the Dar. 


8. 47. But all theſe Particulars ($. 43, 44,45, 
46.) are link'd together in ſuch a manner, that 
by mutually performing the Office of Cauſes 
and Effects to each other, they ſeem to make 
a continued Circle without Beginning or End; 
which make it an almoſt inſuperable Difficulty 
to conſider them in a uſt Order i, without a- 
2 diſagreement to the Rules of good Me- 


An Enquirer after Truth ſhould adhere to the 
Rule of laying down nothing but what he has be- 
fore demonſtrated in ſome preceding Propoſition z 
but whenever one begins to explain the Actions of 
the human Body, we ſhall always find there are 
ſome things neceſſary to be premiſed which are not 

as yet demonſtrated. The Heart is by every one 
acknowledged for the primary Machine, from 
whence the motion of the Blood and Life ariſe; 
but the Action of the Heart cannot be underſtood 
before the Nature and Action of a Muſcle has been 
| explained, 
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explained, together with the Blood, and the ner- 
vous F Juid from the Brain and C cerebellum ; 3 but 
theſe Spirits again ariſe from the Blood, propelbd 
to the Brain by the Force of the Heart, whoſe 
Action we are inveſtigating z and thus our Enqui- 
ries may run in a Circle, without finding any be- 
ginning, where it will not be neceſſary to call in 
the Ideas of other Parts, in order to explain thoſe 
we firſt treat of. It is beautifully obſerved by 
Hippocrates, that every thing in the human Body 
is ſo diſpoſed in manner of a Circle, that you 
„vill find the End where you would look for 
* the Beginning, and the Beginning where one 
might expect the End.” And Pitcairn affirms 
for a Truth, that one Part of the Body is not form- 
ed before the other, but that all the Viſcera were 


created and made at one and the ſame time; for 
all their Effects prove in the End to be the Cauſes 
of thoſe very Effects, | 


$ 48. 'Tho' of all Methods that ſeems to be 
the beſt which Beginning with the Alzments* 
at their firſt Aſſumption into the Body, pro- 
ceeds to conſider the ſucceſſive Changes which 
they undergo in the fame; not leaving them 
till formed into the ſolid and fluid Parts of the 
Body itſelf, and producing their ſeveral Acti- 
ons: for as the whole Body is made up of thoſe 
Aliments, which we are capable of ſtrictly ex- 
amining by our Senſes, and as its various Acti- 
ons are alſo performed by their repeated inge- 
ſtion, this muſt be apparently the moſt eaſy 
and certain Method of attaining to a Know- 
ledge of the human Body. 


. 5 
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If the Law of Order or Method directs us to 


make our Beginning at the firſt Rudiments of the 
human Body, it even then ſeems moſt juſt to be- 
gin firſt with the Aliments ; for what we receive 
primarily from our Parents, is ſo ſmall a Particle 
as to be imperceptible to us ; whereas every Grain 
by which we exceed that Particle, ſo as to be en- 
arged to this ſenſible Bulk, is taken from the 
Aliments. 


49. The Aliments then, are either Solid 


or Fluid i; 1 and therefore capable of being eat 
or drank. The Subſtances uſed for theſe Ofi- 


ces, were, in the firſt Ages of Mankind, only 


Water 2, and the natural Products of theEarth3; 


as we learn from ſacred and profane Hiſtory, 


as well as from the ancient Poets and the Na- 
ture of Things; but ſoon after, Men began to 
feed upon ſome of the fluid and ſolid Parts of 
Animals, with thoſe of Fruits and eſculent 
Vegetables, variouſly prepared by Art. 


x Something of fluid Aliment is often taken in 
from the ambient Air, abſorbed by the Venæ inha- 
lantiæ of the Skin. Paracelſus even aſſerts that 
he ſaw a Man nouriſhed by means of Plaſters, 
which were applied to the Hypochondria. 

> Water is the Principle from whence Thales, 
| Paracelſus, Helmont and Boyle, deduce the Origin 
of all Bodies, whether animal or vegetable ; and 


Moſes by divine Inſpiration aſſerts, that Fiſh and 


Fowl, which make a very great Part of the Ani- 
mal Creation, were produced from this Element, 
We find the Uſe of Water as a Drink to be ex- 
tremely ancient, both by the Conſent of profane 
as well as ſacred Hiſtory, and other Monuments 


of 
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of Antiquity. By ſacred Hiſtory we alſo learn, that 
Noah, and by the profane that Bacchus, were the 
firſt that introduced the drinking of Wine, both 
of them living a long time after the Creation of 
the World ; but before their Times we may juſtly 
conclude that every Man was well contented with 
pure Water for his Drink, which makes the fluid 
Vehicle for nouriſhing and ſupporting the whole 
animal as well as vegetable Claſſes of the World; 
The drinking of Ale, whoſe Invention is by An- 
tiquity aſcribed to Oſ/iris, was not cuſtomary for 
many Ages after Noah ; and even in our own pre- 
ſent Times, all the Drink we uſe is in a ſtrict Senſe 
nothing but Water ; for if that Fluid receives any 
Addition by Art, it 1s rather to render it more 
agreeable to drink, than to make it a better Men- 
ſtruum to allay our Thirſt, and diſſolve the more 
ſolid Aliments. | 5 
Before the Uſe of the Plough was invented, 
our Species liv'd entirely upon the Fruits of the 
Earth; and when that was contrived, they ſeem 
to have liv'd many Ages after without hunting the 
Cattle for Food, ſince they had no Weapons for 
that Purpoſe. The Creator favour'd our firſt Pa- 
rents with eating of Garden Fruits only, but he 
afterwards indulged Noah with Fleſh of all Kinds; 
which Account is allo agreeable to that of the 
golden Age, given us by the Poets; and Pyha- 
goras alledges the Afithorities of the moſt ancient 
Times, when he ſo ſtrictly commands Men to ab- 
ſtain from Fleſh, - 24 
+ Among the fluid Parts, we may reckon Milk 
and Eggs for the chief; the Uſe of which was 
even granted Men by Pythagoras, in Imitation of 
Nature, who had appointed Milk for the firſt 
Suſtinence of the new- born Infant, for which inno- 
cent Aliment ſhe has therefore given it a natural 
QOH Appetite 
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Appetite by Inſtinct; for the firſt Action learned 
and practiſed by the new-born Infant is that of 
ſucking, and if the Nipple is denied it, the Fin- 
ger is commonly put into the Mouth and ſuck'd 
Inſtead of it. 


8. 50. Even fince thoſe early Times, many 
People i have been ſupported all their Lives 
with nothing but Yegefables? and Water; and 
what is more, whole Nations have been con- 
tented to live in that manner; a Man was for- 
merly ſhow'd about for a Spectacle in theſe 
Parts, who lived upon nothing but Graſs and 
Hay 3; while others have lived almoſt wholly 
upon Fiſb 4; others barely upon Flſbs and 
Milk ; whilſt the Moderns ſpread their Tables 
with almoſt every Kinds e Vegetable, Fiſh, 
Fowl, and Quadruped ; which Luxury of the 
Appetite is ſtill farther, hightened by the vari- 
ous Artifices of Cookery, as the like Extrava- 
gande was formerly ſatirized among the Ro- 
Mans. 


The Brachmans, or moſt ancient Philoſophers, 
which were from their Habit called by the Greeks 
Gynoſophiſts, and who were particularly eſteemed 
in the Time of Herodotus for their Antiquity and 
ſtrict Morality, never admitted any thing but Ve- 
getables, and ſome of the ſuperfluous Humours of 
Animals (as Milk, Eggs, Honey, Sc.) to be their 
Food ; but their Healths were not any ways im- 
paired by that Courſe, their Lives were rather of 
the greateſt Extent, and their Minds fitted for 
Meditation, and the Culture of every thing curious 
and learned; even ſome of them, Zoroaſter and 

* Pythagoras, 
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Pythagoras, are in a manner faid to be the firſt 
Starters of philoſophical Knowledge; and even the 
moſt devour Chriſtians of later Times, retreating 
into the ſandy Defarts from the public Tyranny, 
have ſupported a long and healthy Life only by 
vegetable Roots, and other natural Products of 
the Earth,. with ſimple Water, which they mer 
with in their Walks. - | 

Many of the firſt Colonies of the ancient Greeks 
fed only upon Beech, or the eſculent Oak, which 
is alſo now brought over to furniſh the Tables of 
the Great in Spain and Holland. A very ingenious 
Gentleman accuſtomed to a very regular way of 
living in Holland, began to live wholly upon Graſs, 
but was obliged to deſiſt from it becauſe of a con- 
ſequent Diarrhxa, which yet was without any 
Danger, and is cuſtomary to the Cattle in Spring- 
time. And in this manner the Perſian Army, be- 
ing fed only upon Herbs, ſuffered a very great 
Loſs of their Soldiers by violent Diarrhæas. All 
the maritime Ports of Aſia, from Balſora to the 
Ganges, for the Space of a Thouſand Miles in 
Length, were fed only upon Plants. The Reli- 
gion of the Bramines was allo received among 
thoſe Inhabitants. The very robuſt Natives of 
Braſil, who before the Approach of the Europeans + 
often grew to the Height of ſeven Foot, and were 
no more decrepid at a Hundred than the Europeans 
at Seventy, lived upon nothing but the Grain 
Mayz, Sugar and Oranges; but now they are ſe- 
duced both with the Cuſtoms and Diſeaſes of the 
Chriſtians, 

A Child being left in a Deſart by his Mother, 
was educated among the Sheep and Goats, by 
which means he learned to eat Graſs ; and when 
he was taken, he would pick out thoſe from the 
ſeveral Plants brought him which were uſually 
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choſe by the Sheep; his Voice was like that of 
the bleating Cattle, being made a Shew to the 
common People in Holland. A noted Ruler in 
the States of Holland, famous thro? moſt Parts of 
Europe, took it into his Head to try upon how 
little a Man might live ; he fed for ſeveral] Months 
upon nothing but Peaſe , Without any apparent 
Detriment from ſo unaccuſtomed a Diet, while the 
Table of his F amily was all the time prend with 
regal Plenty. 

Such were the Countries of the Itlyophagi, or 
Fiſh-eaters, mentioned by Herodotus, and the Peo- 
ple who inhabited upon the Borders of Atbhiopia; 
and in our Time the Laplanders, and other Inha- 
bitants of the more northern Parts, make the Fiſh 
they have lately taken, ſerve them for Fleſh ; and 
thoſe which have been dry'd, for Bread. 
The Aibiopian Nation deſpiſing Grain, livd 
wholly upon Fleſh and Milk, acquiring the Name 
of Long-livers, it being as cuſtomary for them to 
attain the Age of a Hundred and Twenty, as Se- 
venty Years among us. The Aby/inians, their Po- 
ſterity, even to this Day live almoſt in the ſame 
manner; to whom Lewis XIV. ſent an Embaſſy, 
which was treacherouſly ſlaughter'd by the Multi- 
tude; along with the Ernbaſſy periſh'd du Roule, 
and Auguſtus Lippius, the latter of whom was a ce- 
lebrated Botaniſt. God permitted our Species to 
eat the Fleſh of Animals ſoon after the Flood, but 
with this Reſtriction, that they ſnould not eat their 
Blood, in which was the Spirit of Life. It was 
formerly judged that the Soul of Brutes reſided in 
their Blood, for which reaſon it was hot lawful to 
eat Blood ; but God rather ſeems to have been un- 
willing that our Species ſhould eat the recent Parts 
and Juices of living Animals, that they might not 
become more fierce and perfidious by ſuch a Diet, 

3 . of as 
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as now obtains among the People called Anthropo- 
pPpbagi, or Man- eaters, whoſe Society and Manners 
are the moſt brutal and inhuman. And much in 
2 ſame manner we find that Brutes who feed 
the Fleſh of other Animals alive, are the 
_ flerce, miſchievous, and untractable. 

We Europeans daily make our Aliments of Wa- 
ter, Milk, and all Sorts of fermented Liquors ; 
with every Kind of Fowl, Fiſh, and Quadruped, - 
and an infinite Number of Vegetables and Prulſe, 
variouſly mixed and prepared by Preſerving and 
Cooking, with Salt, Vines gar, Oil, Sc. and yet 
Life 1s tolerably healthy, A long enough by a ſo- 
ber Uſe of them: even the Learned Bacon: as well 
as Celſus before him, condemn a too ſevere and ſim- 


ple Diet, preferring a ſober and licentious Variation 
in our Food. 


. 51. So that by a proper Uſe of the ſeve- 
ral mentioned Aliments (F. 49, 50.) whether 
ſimple, mixed together i, crude 2, or variouſly 
prepared, we find that the Life, Growth, Nu- 
trition 3, and Procreation of Mankind, is prin- 
cipally ſupported and carried on. Nor does 
the different Nature of the Food make any 
great Alteration in the Subſtances, or various 
Actions of the Body; the Parts and Organs of 
a human Body in Health have therefore the 
Faculty :of converting the various Aliments 
into a Matter ſimilar to their own, and fit for 
augmenting or reſtoring? ſuch Parts of the ys 
as are decay'd or conſumed, 


The Great Man which we lately mentioned 


(F. 50. N. 3.) to have lived only upon Peaſe, af. 
ter he had acquired his Health by that means, 


2 3 quickly 
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quickly returned to his accuſtomed Varieties, and 
that without any Impairment to his Health. 


> A Gentleman ot Learning delighted. with the 


roſpect of a ſtrong Camp in France, began to take 
a drawing of it, for which he was taken up as a 
Spy, confined in a ſubterraneous Priſon, and lived 
for ſeveral Months upon nothing but Horſe-beans 
and Water. He found for the firſt few Days, that 
this unaccuſtomed Diet diſagreed with him very 
much; but it became at length ſo natural to him, 
that he has often declared in Company, after he 
was ſet at Liberty, that he hardly ever enjoy'd 
better Health and Spirits than when he lived under 
Confinement upon that Diet. It is alſo a common 
thing for People to live many Years upon nothing 
but a Milk-diet, for fear of the Gout. And even 
I myſelf have lived a conſiderable Time upon the 
pooreſt Whey and Biſcuit, without the leaſt Preju- 
dice to the Strength and Action of my digeſtive 
Organs. | 


From ſo ſoft and fluid a Subſtance as Milk only, 


ariſe Bodies even ſo compact as the Bones, tough 


as the Tendons, and ſtrong as the Ligaments. 

4 It is a mere Fable, that the Drinkers of Wine 
loſe the Strength of their mental Faculties, by ab- 
ſtaining from that Liquor; for I have known a wiſe 
Man, who was much addicted to Anger, live upon 
Whey only for the Space of ſix Months by my 
Directions. The Counſels which he gave during 
that thin Diet, were not in the leaſt inferior to his 
others. Calanus, the Gymoſophiſt, who lived only 
upon Wheat and Water, was inferior to none of 
the Greeks, either in Quickneſs of Underſtanding, 
or Sharpneſs of Wit. | 

5 The Blood of a Man, who feeds upon almoſt 
every Kind of Aliment, and that of the Ox, who 
feeds upon Graſs only, is found to be almoſt direct- 
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ly the ſame; and upon a chemical Analyſis, there 
is no ſenſible difference to be perceived; but by 
feeding too long upon Fiſn, the Blood of Animals 
has been known to contract an Odour like that of 
very ſtale Fiſh. Nor is this to be at all wondered 
at, ſince the vital Juices of Animals and thoſe of 
Vegetables, differ only one degree from each other; 
nor is there any greater difference between our Juices 
and thoſe of other Animals ; even Plants themſelves 
are thus known to convert their Aliment into a Na- 
ture very different from its crude State; the Aloe 
makes its bitter Juices from the ſame Earth and 
Water as furniſh the moſt ſweet and aromatic Juices ; 
and in this one ſingle Botanic Garden at Leyden are 
nouriſhed many thouſands of Plants by the Juice 
of one common Soil, which 1s afterwards converted 
into as many different Kinds of Liquors as there are 
Plants. 

There is an entire Renovation of all the Nails 
from their Roots in about ſix Weeks time, in ſuch 
People as cut them every Week for neatneſs. A 
broken Bone will be more ſtrongly united than be- 
fore in leſs than the Space of two Months ; and the 
Hair of the Head is wholly renewed in about four 
Months, as may appear from computing the Weight 
of Hair taken off at each time, inſomuch that the 
whole human Body is almoſt entirely changed in 
about ſix Months; and yet all theſe Maſſes of our 
Body, ſo often changed in our Life, are renewed 
and made out of our Aliments. But tho? theſe ex- 
uviæ differ in different Climates and Habits of Body, 
as do alſo the Aliments, yet the fame Hair, Nails, 
Cuticle, and other Parts of the Body, are again made 
from the Aliment, notwithſtanding their different 
Nature, when the Organs exert their due Force, 
by which they aſſimilate the Aliments into 1 Sub- 
ſtance like their own ; but when that Force is ab- 
H 4 ſent 


104 Kinds and Preparations F. 51, 


ſent in them, the Aliment acquires a foreign Na- 
ture, and cauſes a Diſeaſe. Hippocrates obſerves, 
that the former Races of Mankind, who fed upon 
the crude Grain, were ſubject to many Diſeaſes, 
which are now avoided by preparing the Ali- 
ments. * # 

Suppoſe all the Parts of the Body to be in their 
healthy State, deprive them of Aliment, and the 
whole will ſhortly periſh ; but allow them no more 
than the browneſt Bread and clean Water, and the 
ſeveral Parts of the Body will be as perfectly nouriſh- 
. ed and renewed, as from eating the richeſt Varie- 
ties. There is therefore a certain Power in the hu- 
man Body, which can change the Nature of Bread 
and Water into that animal Subſtance of the Body, 
from which it before ſo widely differed ; which 
Power does allo produce the ſeveral Fluids in the 
human Body, diflering from Water, from the very 
fame Aliments, in Conjunction with that univerſal 
Baſis of all Liquors. Nor could all the Powers in 
Nature by any means conſpire to make Blood, with 
the other fluid and ſolid Parts of the human Body, 
from theſe Aliments ; if this Power, reſulting from 
the Texture and Actions of the Parts, was once ab- 
ſent. The conjunct Action of all the Bodies in the 
World could never ſo much as form one human 
Tooth, from any or all of our Aliments, without 
that Power in the human Body itſelf, which con- 
verts the Subſtance of the ſeveral Aliments into that 
of the Teeth, and each other Part. This Power is 
often calPd Nature; being the aggregate Sum of all 
the Functions proper to the ſeveral Parts concerned 
in the Aſſimilation of the Aliment, or Converſion 
of them into the Nature and Subſtance of the ſeve- 
ral component Organs of the human Body. 


$. 52. But 
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F. 52. But daily Obſervation and Experience 


informs us, that this Aſſimilation of the Ali- 


ment, may be performed with more or leſs 
Eaſe in the human Body; (1.) according to the 


different Nature of the ſolid and fluid Aliments 


in their crude State, and, (2.) according to the 
different artificial Preparation and Changes 
which they undergo, in order to facilitate that 

Aſſimilation of them afterwards in the Body. 


F. 53. Therefore all Sorts of rie i Corn or 
Bread Pulſe (ærealia 2) after they have been 
dried, cleanſed3, and ground 4, are firſt mix d 
up with Waters, then well fermenteds, and 
x Ares variouſly cod by Fire; by which 
means they are much better fitted for conti- 
nuing the ſeveral Actions, and renovating the 
ſeveral Parts of the healthy human Body. But 
the Parts of Animals we find by Experience 
are better fitted for the ſame Purpoſes, by va- 
riouſly clean/ing 3 and preparing their Parts by 
beating 9, expoſing to the Air 10, pickling 11, 
and drying, bo:hng 12, potting, roaſting i3, bak- 
ing, or frying 14, &c. 


For before they are ripe they are very watery, 

flatulent, and afford but very little Nouriſhment. 
By this Name we comprehend all thoſe Plants 
which bear apetalous Flowers and farinaceous Seeds 
upon knotty and brittle Stalks, of which the prin- 
cipal are, Wheat, Barley, Spelt, Rye, Oats, Mil- 
let, Rice, Maiz, &c. Before, Wheat was cultiva- 
ted Men uſed Acorns in their ſtead. Among the 
ſeveral Sorts of Corn, Oats and Barley turn the 
| ſooneſt 
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ſooneſt ſowr, which therefore afford the beſt . 


ment in putrid Diſorders. 

3 Threſh'd and winnow'd from their Chaff, 
common Integuments that defend the Grain fom 
being injur'd by Inſects, which being hard and in- 
digeſtible, ought not to be dreiſs'd with the Meal; 
but tho* we juſtly ſeparate the Grain from its uſe- 

, leſs Chaff, we might as properly retain the Bran, 
or inmoſt Coat of the Grain, which would render 
the Bread more wholſome. 

+ That is, ground into coarſe Meal, or finer 

' Flour ; but even then it requires further Prepara- 
tion to render it digeſtible. Horſes fed with the 
crude Paſte of Meal do indeed grow fat, but chen 
they become weak and unactive. 

5 Water converts Meal into a moſt viſcid and 
ropy Paſte, which would of itſelf produce a Leu- 
cophlegmatia, or pituitary Swelling, Paleneſs and 
Weakneſs throughout the whole human Body ; it 
is even ſcarce diſſolvable in Water, for Lads uſe 
Paſte as a Bait for their Hooks, to catch Fiſh with; 
it very quickly fattens Poultry, and other Cattle 
but that Obeſity is morboſe, and often ſuffocates 
ſuch Fowls as have been thus cramm' d. | 

Meal may be kept many Ages uncorrupted, 
if 1t be defended from Inſects, and the Moiſture 
of the Air; yet it is no ſooner mix d with Water 
into an uniform and ductile Paſte, and ſurrounded 
with a warm Air, but the whole begins to lwell,, 
and acquire an inteſtine motion in its Parts; the 
Surface appears full of Eyes, or ſmall Holes, and 
exhales a ſtrong or ſoweriſh Odour ; it alſo taſtes” 
ſharp and acid, Cc. and ſuch a State of it is calbd 
Fermentation; the Meal by that Operation loſes i its 
glutinous Quality, becomes fryable, and more ea- 
ſily miſcible with Water. But Experience aſſures 
us, thoſe things digeſt the moſt eat 

olve 
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ſolve the moſt readily in Water, and thoſe the 
moſt difficultly which are leaft apt to mix with 
that Fluid ; herice fat Subſtances of all Kinds are 
very difficultly digeſted and aſſimilated. But as 
ſuch an acid Smell and Taſte is both unhealthy to 
the Body and unpleaſant to the Palate, the Fer- 
mentation ought therefore to be ſtopt before it ar- 

rives at that degree; and this is done with Fi ire, 
by baking the Dough into Bread. | 
* Baking frees the Dough from a great Part of 
its ſuperfluous Moiſture, and at the ſame time diſ- 
charges the acido-areal Fumes of the Fermentation, 
which thereupon ceaſes ; thus by degrees the Fire 
makes a hard Cruſt upon the Surface, raiſes the 
Bread, and renders it more dry, firm, and eatable. 
Tf it be bak*d a ſecond time in the like Heat, it is 
then call'd Biſcuit; which if kept free from Inſects, 
will keep ſound for Tears in the very hot and 
moiſt Air under the Equator, where it corrodes 
Iron. Bread thus prepared eaſily diſſolves in Wa- 
— notwithſtanding its Hardnets, without becom- 
glutinous, and 1s of all Breads by much the 

— wholſome. 

Cleanſed from their Impurities and Hairs, that 


the ſame might not happen in us as does to the 


wild Goats, who ſwallowing Hairs into their Sto- 
machs, have them ſtuck together by glutinous 
Viſcidities, ſo as to form a hard Ball, being the 
Cauſe of many conſequent Diſorders, „and even 
Death; alſo freeing them from their Blood, ac- 
cording to the Direction of Moſes ; which is a moſt 
neceſſary Cuſtom in the hotter Countries, becauſe 
the Fleſh of thoſe Animals who retain their Blood, 
quickly putrifies. 

Beating of Fleſh always renders it the more 
tender, luſcious, and eaſy of Digeſtion; for the 
Juices are extravaſated out of the broken Veſſels, 


and 
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and diſtributed between the fleſhy Fibres. - The 
fame Effect has alſo hunting or chafing the Ani- 
mal with Dogs before it is kill'd ; ſo that the pany 
which are this way taken, are generally much 
terr'd to home-fed and kill'd Animals of the . 
Species, as being of a much higher Reliſh. 

bis Keeping o * 
| alſo renders it the more tender, grateful to the Pa- 
late, and eaſy of Digeſtion 3 inſomuch that a Per- 
ſon may eat double the Quantity, without any Pre- 
judlice to his Stomach, that he could of freſh-kill'd 
Meat : for when the Juices of the Fleſh begin to 
ferment, and incline towards a Putrifaction, the 
Parts of the Humours become more volatile, their 
Salts more pungent, and the ſolid Fibres more 
tender; but the ſame Air, if it be cold, and agi- 
tated with ſtrong Winds, prohibits PutrifaQion, 
and more eſpecially ſo when full of Smoke, which 
is replete with the volatile acid Salt of burning 
Wood, an utter Enemy to Putrifaction. | 

Meat is pickled with a Deſign either to pre- 
ſerve it from utrifaction, to give it a more agree- 
able Taſte, or to render it of more eaſy Digeſtion 

in the Stomach ; the firſt Intention is anſwered by 
das : in common Salt, Nitre, Wine, Vinegar, 
and drying in the Wind or a Stove ; the two latter 
Intentions are anſwered with Salts, Avda, Sweets, 
and Spices. 

. Fleſh boiled in Water communicates almoſt 
all its Virtue to the Broth, inſomuch that by chang- 
ing the Water, and repeating the boiling, every 
thing which is agreeable to the Palate and nou- 
riſhing to the Body m may be extracted, ſo as to 
leave an inſipid and uſcleſs Skeleton. If this Broth 
be inſpiſſated it poſſeſſes all the Virtue of the Fleſh, 
and being diftilled with an intenſe Fire, affords a 
larger Quantity of volatile Salt than the Fleſh, be- 


ing 


Fleſh a moderate time in the Air 
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ing tf more ſapid, and ſubject to putriſy in a 
ſhorter time; for the Fleſn may be kept in a tem? 
perate Air about three D but ſtrong -Broths, 
and Gravy or Soops, begin to craps after they 
have ſtood but twelve Hours. 

. 33 By roaſting we underfiarid the dreſlung ' 
Meat She — a naked Fire, or in a cloſe Veſſel, 
without any Addition of Water, Roaſting at a 
naked Fire forms a hard and brown Cruſt upon 
the Surface of the Fleſh, which kee ps in the Juices 
_ ſtrongly agitated by the Fire, and by that means 
more ſtrongly tending to an alkaline State; the 
Fat becomes yellower , > and more bitter, and the 
whole Joint of Meat is rendered more luſtious, 
dry, and eaſy of Digeſtion; the open Fire thus 
performs that Change upon the Salts and Juices of 
the Meat i in a ſmall time, which a moderate Heat 
does in many Days; but the fuliginous Vapours 

of the Fire which adhere to roaft and boiPd Meats, 
not only renders them diſagreeably black, but alid 
in conjunction with the Change they make in the 

Meat, they very often produce — Fe- 
vers, eſpecially when eat in too great Quantities. 

1* Frying, is the dreſſing of Meat in a Pan over 
an open Fire with Butter or Oil; by this Method 
the Meat becomes of very bad Digeſtion to a wealæ 
Stomach, where it quickly turns rancid and alka- 
line; hence Meats thus dreſs'd are as bad as Poi- 
ſon to febrile Patients, and ought to make the 
leaſt Part of a ſalutary Diet; for the Fleſh this 
way dreſs'd ſuffers a much more violent Heat than 
that which is boil'd, fince Oil requires fix hundred 
degrees of Heat, by the Thermometer, to make 
it boil; whereas Water will boil with two hundred 
and twelre Degrees; ſo that the ſaline and oi 
Parts of the Meat are render'd ſo; much more acri: 
monious s by the intenfer Haar.. 
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ö. 54. The Materials for Sauces* and Pick- 
ling, are chiefly Salt 2, Vinegar 3, Oils 4 and 
Spices 5, OW! om 


7 It now remains for us to ſpeak of thoſe Sub- 
ſtances uſed for Sauces, to excite the Appetite, 
and promote Digeſtion, as well as to render our 
Aliments more agreeable to the Taſte, For theſe 


Purpoſes come in uſe Salts of all Kinds, of which 


ſome are acid, as Wine, Vinegar, Juice of Citrons, 
Lemons, Sevile Oranges, c. Theſe being mild 
Acids, give an Appetite to weak Stomachs, and 
prevent that Rankneſs and Sickneſs which other- 
wiſe ſo frequently happens from oily and Fleſh Ali- 
ments; nor do they excite an Appetite by aug- 
menting any Ferment of the Stomach ;z they rather 
promote Digeſtion, by preſerving the Aliment in 
a ſound State during its Diviſion in the Stomach. 
The Salts of a muriatic Kind, like the common, 
are both Enemies to Putrifaction, and Increaſers of 
the Saliva in the Mouth; being of ſuch confider- 
able Uſe, that there are but few Nations who can 
do without them. Vinegar too is a volatile acid 
Salt, generated by a repeated Fermentation; its 
Acidity is both mild and grafetul, not coagulating 
any of the animal Fluids (except Milk) whatever 
may be reported of it by the ignorant Populacy ; 
but it dilutes and attenuates the Fluids, corrects 
and prevents Putrifaction in them, and in ſome de- 
gree ſtrengthens and conſtringes the ſolid Fibres. 
Spices and Aromatics, are ſuch vegetable Subſtan- 
ces as exceed the reſt in the Strength and Agree- 
ableneſs of their Smell and Taſte, joined with a 
pungent Warmneſs upon the Tongue; ſome of 
which are indigenous to Exrope, notwithſtanding 


the generality of them are brought from the Indies. 


Thus our Angelica Root, Acorus, Southern-wood, &c. 
| deſerve 
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deſerve as much the Name of Aromatics as Pepper 
and Ginger. Theſe Aromatics abound with a ſub- 
til Oil, in which is concealed the volatile Strength 
of the Vegetable as a Spice, termed by Chemiſts 
their Spiritus rector. By that Principle they won- 
derfully agitate the Nerves, and ſtimulate all the 
ſolid Parts to more large and frequent Vibrations 
or Contractions; for which reaſon they are ſaid to 
be hot; for by increaſing the Motion of the Solids, 
and their contained Fluids, they alſo produce Heat. 
If a Thermometer is inſerted into a Heap of Pep- 
per, it ſnows not the leaſt Heat by any Aſcent; 
and if Pepper be * to a dead Body, it does 
not in the leaſt make it warmer than before: but 
when taken into the living Body, by ſtimulating 
the ſolid Fibres, and augmenting the Contractions 
of the Veſſels, they increaſe the Motion of the Blood, 
which produces Heat. To theſe we may add 
every Kind of Pickles, which through the Luxury 
of our Appetites are every Year increaſing ; and 
may all of them be reduced to ſome of the fore- 
mentioned Claſſes, ſuch as the choice Garum of the 
Romans, a Pickle made of the ſtrongeſt Salt and 
the Liver of the Fiſh Scombrus, intimately diſſolved 
together; the Ruſſian Caviaro, made from the ſe- 
miputrid Ovary of the Fiſh Accipenſer; the French 
Botargue, Anchovies, &c. the Strength of all which 
depends principally upon the Sea-falt. 
The Fleſh which would putrify in three Days 
time if left to itſelf, may be preſerved ſound for 
many Years, if it be frequently rubb'd with dry 
Bay- ſalt, or immerged in a ſtrong Brine made of 
the ſame Salt. Common Salt will alſo have the 
ſame Effect, as will alſo Sal Gem, Sal Ammoniacum, 
Salt-petre and Allum, except that the Allum com- 
municates a difagreeable Reliſh to the Meat. 


$ Vinegar, 
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_- 3 Vinegar, diluted with Water, made a very 
wholſome Drink amongſt the Roman Soldiers ; 
they gave this to our Saviour at his Expiration, 
not out of Deriſion, but as being the firſt Drink 
at hand. Wine and Vinegar prevent the Putrifa- 
ction of Fleſh by their Acid; thus Brawn is pre- 
ſerved in Wine. 

+ Oil or Butter preſerve Fleſh, by covering it, 
and excluding the Air and Inſects, ſo that it may 
be conveyed from Britain to the Indies, according 
to Mr. Boyle. RE 

5 Fleſh which 1s frequently rubb'd with Pepper 
and Ginger will not putrify, becauſe thoſe Spices 
keep out Inſects, and dry up the Moiſture. 


F. 65. Garden Fruits i are indeed of fo ſoft 
a Texture when full ripe, that they require lit- 
tle or no Preparation to render them digeſtible 
in the Stomach. 


Garden Fruits, which are reſtrained to their 
rticular Seaſons of the Year, are all of them of 
a ſoft, pulpy Texture, and inclined to acid. When 
they are full ripe (which may be. generally known 
by the Taſte of each, being the moſt perfect in 
their Kind, and in the Apple-kind, by the Black- 
neſs of their Seeds or Kernels) they are then of 
very eaſy Digeſtion ; but they are all in general 
apt to breed Wind in the Rowels, which may how- 
ever be much prevented by dreſſing them with Fire, 
or ſcooping ſuch as may be that way eaten, as Ap- 
ples and Turnips in particular. An Apple which 
was placed in Boyles exhauſted Receiver, diſcharged 
twenty times its Quantity of elaſtic Air in the Space 
of twenty-four Hours; which Air 1s ſometimes 
found to be twice more heavy than that of our At- 
moſphere. Therefore Garden Fruits muſt be un- 
8 | wholſome 
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vholſome to ſome by their Acidity and Flatulency, 
as they put on a State of Fermentation in the Sto- 
mach, eſpecially when eaten crude, and in very 
warm Weather. If the elaſtic Air which they thus 
generate in Fermentation finds a free exit either up- 
wards or downwards, it is followed by no ill Con- 
ſequences; but if it is confined in the Stomach by 
a Stricture of its two Orifices, or even in the Bowels, 
it has been known to occaſion great Diſtention, ex- 
cruciating Pain, violent Inflammation, and even 
Death. Nor are we without Inſtances of the fatal 
Effects of the ſuffocating Air ariſing from the Juices 
of Garden Fruits in their Fermentation, and burſt- 
ing through the ſmall Crevices of their including 
Caſks. But when Fruits have once paſſed the Acti- 
on of the Fire, which extricates their Air, they are 
then quite inoffenſive to the digeſtive Organs. 


F. 56. As for Drink, the beſt is pure run- 
ning Water", which may be drank crude 2; 
but if it contains Inſects, their Eggs, or other 
foreign Bodies, it may be better fitted for Ser- 
vice, by filtrating through a Pumix or other 
porous Stone; alſo by gently Soiling3, and let- 
ting it ſtand to ſettle a while. But as to Drinks 
made by a Decoction 4 of Fruits or any Sort of 
Grain in Water, the Nature and Uſe of them 
may be eaſily underſtood; nor is the Compo- 
ſition and Uſe of Malt Liquors leſs known, 
particularly Ales, made by ſweating and dry- 
ing the Corn in the Mow, cleanſing it from 
its Chaff, macerating in Water till it begins to 
vegetate, then by drying in a Kiln, grinding, 
and infuſing in ſcalding Water, then boiling, 
termenting, and clarifying. The TAY 

an 
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and Uſe of Wines are alſo as equally intelligi- 


ble; made by preſſing out the Juice of ripe | 
Grapes, fermenting and refining the ſame. 


* Water is the common Drink of all vegetating 
Bodies, the Vinum Catholicum of the Alchemiſts, 
without which they affirm nothing can grow and 
increaſe, whether it be animal, vegetable, or mi- 
neral. The pureſt Water is alſo found to be al- 
ways the lighteſt, becauſe every foreign Body mix- 
ed with Water, as Sand, Earth, Minerals, Sc. 
is heavier than the Water itſelf; upon which ac- 
count the Atbiapians are ſaid to be long-liv'd, 
whoſe very light Waters would not ſuſtain a Piece 
of Wood. Rain - water is the pureſt, or moſt ſim- 
ple; not that which falls down in Showers thro? 
the Air, and becomes a Lixivium, by diſſolving 
all the volatile Salts, and other Bodies floating 
therein; but that which deſcends from the Clouds 
by the Attraction of the higheſt ſtony Mountains, 
thro* which the Water is ſtrained, and freed from 
every thing foreign, and then runs down in pure 
Streams thro? ſandy Currents towards the Foot of 
the Mountain. | ITY 

Pure Water is beft drank crude ; ſo that Nero 
did not act wiſely, when being ſick of every Sort 
of Wine, and exhauſted with the Fatigues of Luxu- 
ry, at laſt drank Water, but after it had been firſt 
boiled in golden Veſſels, +: | 

3 The Rain-water which deſcends thro? the Air 
in Showers, and is retained in Veſlels, is found to 
be replete with the inviſible Eggs of Inſects and 
Seeds of Plants; inſomuch that by letting it ſtand 
expoſed to the warm Air in a Glaſs Veſſel, you 
will quickly perceive it generate many Kinds of 
ſmall Weeds and minute Kinds of Animals; the 
ſame will alſo happen if you keep it ever ſo clean 

2 | in 
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in Glaſſes; but when once the Water has ſuffer'd 
boiling, then all the vegetating or prolific Power 
in the minute Ova of the Plants and Animals is 
deſtroy'd z yet more boiling than once will be pre- 
judicial to the Water, the Water having ſome part 
of its Subſtance changed into a ſolid Sediment eve- 
ry time It is boiled. | 
+ The Drinks thus made by a Decoction, par- 
take of the Nature of the unfermented Maſs (at 
$. 53. N. ) before mentioned, being aceſſent 
and very flatulent; which latter Inconvenience ob- 
taining much in the Decoction of Barley, made 
Galen prepare a Decoction of Bread to it, in whoſe 
previous Fermentation the flatulent Parts had been 

exhaled. | 
Ale, or the Wine of Corn, is faid to be the 
Invention of Ofiris, who travelling round the 
World, taught thoſe People whoſe Countries bore 
Vines, the Art of making Wine from their Fruit 
and inſtructed the more cold and depreſſed Coun- 
tries in the way of making Ale, which differs not 
greatly from Wine, by malting and brewing their 
Corn. And the Uſe of Ale is certainly of very 
great Antiquity among the Germans. The Me- 
thod of malting and brewing Corn for this Liquor 
is thus: Any Sort of Corn, as Barley, being freed 
from its Chaff and Stubble, is infuſed whole in hot 
Water till it begins to ſwell; the Grain is then 
freed from its Water, and flung into Heaps, where 
it is ſuffer'd to lie till it ferments and grows ſo hot 
as to be ſcarce tolerable to the Hand, continuing 
thus till every Grain begins to grow or thruſt forth 

its Blade; but to prevent the Vegetation from 

ing any farther, the Heap is ſpread abroad to dry, 
and is afterwards further dry*d, or lightly roaſted 
over the Fire in a Kiln; after which it takes the 
Name of Malt, The Grain thus treated become; 
12 ſweet 
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ſweet and glutinous, eaſily communicating its Vir- 
tues to Water; the ground Malt is therefore caſt 
into ſcalding Water, and all its fine, mealy and 
faccharine Part is by that means extracted. If this 
Tincture of the Malt is boiled, inſpiſſated, decant- 
ed off clear, and then drank, it does not inebriate 
or affect the Head, but attenuates the Fluids, and 
runs off either in a Diarrhæa or Dyſentery. If it 
be thus ſet by in Caſks, it ferments and turns to 
Vinegar ; but to prevent that, it is depoſited, with 
ſome bitter Plant, as Hops, in a Heat of about 60 
Degrees; and thus the Fermentation is reſtrained, 
and the Production of a vinous, inebriating Liquor, 
which aftords an Alchohgl, or inflammable Spirit 
by Diſtillation, not at all inferior to that obtained 
from Wine; but ſuch very ſtrong Ale is not heal- 
thy for ſtrong Conſtitutions. 

s Wine, invented by Noah, is of much greater 
Antiquity than the Ale preceding, and has all along 
retained its moſt ancient Name Vin, from the pri- 
mitive Languages; it is ſuppoſed to have been firſt 
contrived in the hot Countries, whoſe Inhabitants 
having but little Water, and that impure, were 
obliged to ſeek for a more agreeable Drink in the 
Grape. But the richeſt and moſt exquiſite Wine, 
is that which runs ſpontaneouſly from the Grapes ' 
perfectly ripe, which being laid in Heaps, burſt 
of themſelves, and afford the Wine we call Ne#ar. 
Wine drank before it has fermented, is not at all 
ſpirituous, but flatulent, and productive of Diar- 
rhæa's, Dyſenteries, c. yet a perfect Fermenta- 
tion renders it uniform and pleaſant, ſpitituous, in- 
ebriating, or acid. — The moſt common Method 
of extracting this Liquor from the Grape, is by 
treading with the Feet of Men, or preſſing with 
ſome other Machine ; by which means they afford 
a greater Plenty of Juice, but not at all compara- 

2 ble 
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ble to the former. Wines of various Kinds may 
be alſo obtained by Fermentation from the Juice 
of Strawberries, Elder-berries, and various other 
Fruits. Wines are generally of uſe when it is ne- 
ceſſary to warm and invigorate the whole Habit of 
Body; but for People in Health, and thoſe in Fe- 
vers, Water is greatly preferable, to attenuate the 


viſcid Blood, dilute, and diſcharge Its acrimonious ; 
and uſeleſs Parts. 


§. 57. The conſequent Effect of all theſe Pre- 


parations (F. 53, to 57.) of our Aliments, is, 
that their Parts are attenuated* and open 'd, in- 


timately mix da, diluted, and render'd more 


fluid3 and comminutable; and by ſeparating 


their more groſs and uſcleſs from their healthy 

Parts, they are thus made more perfectly 4 
geſtibleæ in the human Body; alſo fitted for 
renewing its Parts, and paſſing the ſeveral Or- 


gans for Secretion and Excretion. 


Attenuation is the Diviſion of the Parts of any 
Body into leſſer Particles, by which means their 
Surfaces are increaſed; but it is the Surfaces of the 
Parts of our Aliments which are applied to the 
Powers of our digeſtive Organs; therefore by in- 
creaſing the Surfaces of the Parts of our Aliments 
we have the ſame Effect as if we augmented the 
Strength of our digeſtive Organs, which are to o- 
perate upon the Aliments. 

No Operation is more neceſſary to Health, 0 
an intimate and uniform Mixture of the Parts of 
our Aliments; but that can hardly be effected with- 
out the preceding Attenuation. 

3 Fluidity ariſes in a great meaſure from the Lu- 
bricity, or ſmooth Surfaces of the Particles, which 
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by that means ſlide eaſily upon each other, without 
any conſiderable Friction; that Lubricity of Parts 
may be alſo made by ſtriking off their Inequalities 
or Aſperities by Friction from repeated Motion. 
The common People often eat various Aliments ' 
without hardly ever drinking; which Aliments are 
however digeſted and turned into Fluids; but that 
muſt be done by attenuating their Parts, and giving 
them ſmoother Surfaces, 
1 Some Parts of our Aliments are perfectly aſſi- 
milated by the Powers in the human Body, ſo as 
to become abſolutely Part of ourſelves; but there 
are other Parts which reſiſt the Force of all our 
Organs, and are therefore caſt out of the Body un- 
altered; thus in the firſt Digeſtion we meet with 
the Skins of Cherries, Gooſeberries, Ec. entire in 
the Feces, and but little altered; and ſo alſo, in 
the Urine after the ſecond Digeſtion ; ſuch Parts 
ought therefore to be ſeparated from the reſt, which 
we find is performed by the Actions of the Parts in 
the human Body : but the Aliments are by theſe 
ha eg in a great meaſure previouſly ſubjected 
to ſuch a Separation, to facilitate their ſubſequent 
Digeſtion in the Body. A Perſon that drinks Fleſh - 
Broths, does not require ſuch a Force to be exerted 
by the digeſtive Organs, as if he eat the ſolid fleſhy 
Parts, whoſe Fibres are to be broke in ſunder to 
_ diſcharge their nutritious Juices. Lower tells us 
of a young Man almoſt kilPd with frequent Hæ- 
morrhages, whoſe Life was ſuſtained by conſtant 
drinking of Fleſh Broths, who muſt otherwiſe have 
periſh'd through Weakneſs. — So that all theſe Pre- 
ions of our Aliments are done in Imitation of 
ature, to eaſe her. | 


Maſtication 
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Maſtication of the Aliments. 


F. 58. HE various Kinds of ſolid Food 

. 49, to 52.) thus prepared (er 
F. 57.) undergo ſeveral other Changes in the 
Mouth; (i.) by biting, (2.) by Maſticutianm a, 
and, (3.) by mixing with Particles of Air the 
Saliva, and other Fluids diſcharged into the 
Cavity of the Mouth. 4 


Nature and Method directs us to conſider, 
I. The Nature of the Aliments, (F. 49, to 35.) 
II. The Inſtruments of Aſſimilation, by which the 
Aliments are converted in Part of outſelves, ($. 38, 
to 433.) and III. The Hiſtory of the Matter itſelf, 
which is by that means applied to renew the Parts 
of the Body, (F. 434, to 480.) | 

By Maſtication we underſtand the Comminu- 
tion of the ſolid Aliment by Trituration in the 
Mouth, being at the ſame time diluted with the 
Saliva ; the chief Object of this Operation is the 
ſolid Aliment to be comminuted, in order to give 
their Parts a larger Surface, that they may be more 
eaſily digeſted by the Powers of their proper Or- 
gans in the human Body; though as a ſecondary 
Object of this Operation, we may take in Spices, 
and other Sauces, which are ufed more for Pleaſure 
than as Aliment. To explain the Buſineſs of Ma- 
ſtication, is to aſſign the Cauſes by which the Alt 
ment is ground together in the Mouth. 2 5 


S. 59. The firſt thing required in biting i or 
dividing our Aliment, is an Abduction of the 

lower Jaw * down from the upper, towards 
I 4 the 
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to be again 
per Jaw, that whatever Aliment is interpoſed 
betwixt the Eight foremoſt Teeth (term'd in- 


1 20 / Maſlication. | 8. 59. 


the Breaſt, turning upon its Condyloide Pro- 


ceſſes, which are articulated to the Protube- 
rances 3 of the Ofſa Temporalia by a Ligament 
inveſting the wholeArticulation, between which 
is interpoſed a ſmall moveable Cartilage 4, con- 


cave on each fide, and affixed to neither of the 
Bones, but connected by its Margin to the cir- 


cular Ligament inveſting the whole Articula- 


tion; being lubricated on each of its Concave 


Surfaces with a mucilaginous Liniment preſſed 
out of the Cells which inveſt the Articulation. 
In the next 2 biting requires the lower Jaw 

orcibly preſſed up againſt the up- 


ciſores, and placed in each Jaw oppoſite to one 
another) may be cut aſunder by them. 


: Biting is the Action by which the ſolid Ali- 


ment is broke into ſmall Parcels by the Teeth; 


the Neceſſity of which Operation is evident in ſe- 


veral of the harder Kinds of Food which Men eat, 
ſuch as Nuts, &c. 


The lower Jaw conſiſts of two Parts in the 


Feetus, that it may the more eaſily be extended in 


Growth; but in the Adult it is one continu'd Bone. 


A Fracture of the lower Jaw will obſtruct the 


Action of Deglutition, as we have an Inſtance in 


a celebrated Duke, who had his lower Jaw broke 


by a Bullet ; whenever that Nobleman ſwallowed 
any of his Food, he was obliged firſt to put it up- 
on his Tongue with his Fingers. The lower Jaw 


is moved in various Directions upwards, down- 


wards, backwards, forwards, and to each ſide, and 


in all Nirections compounded of theſe like a Mill- 


ſtone z 
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ſtone; for as in a Mill one Stone which is move- 
able grinds the Corn upon another which is fixed, 
ſo the lower Jaw grinds the Aliment againſt the 
immoveable upper Jaw. 

3 It has been the Opinion of moſt Anatomiſts, 
that the lower Jaw 1s articulated in a Sinus of the 
ſquammoſe Part of the Os Temporale, ſituated be- 
fore the Meatus Auditorius ; but Ravius firſt ob- 
ſerved in himſelf, and in many Diſſections, that 
this Cavity is filled with a glandulous and adipoſe 
Subſtance, which ſerves to quicken and facilitate 
the motion of the Joint; and when abſent, occa- 
ſions a diſagreeable grating of the Bones in Maſti- 
cation; but he found that the Condyloide Proceſits 
of the lower Jaw were articulated with the Protu- 
berances of the Oſa Temporalia, placed before 
thoſe Cavities, to whoſe Figure that of the Condy- 
loide Proceſſes correſpond. 

In every Articulation of the moveable Bones, 
we meet with, 1. ſmooth Cartilages inveſting the 
Heads of the Bones, and lubricated with their pro- 

r Mucilage. 2. Ligaments and Capſulæ, which 
inveſt the Heads of the Bones, and ariſe from the 
Symphy/is of the Diaphyſis with the Epiphyſis of the 
Bone, which Columbus truly remarks ; but theſe 
Epiphyſes ſeparate from the Body of the Bone in 
young Subjects, and are kept diſtinct from their 
proper Bones in Raviass Repoſitory. 3. The lu- 
bricating Mucilage from Haver's Glands, expreſſed 
from the Arteries in form of the White of an Egg. 
But beſides all theſe Particulars, which are in com- 
mon to every Articulation, the lower Jaw has alſo 
a particular Mechaniſm of its own, by which it is 
articulated with the upper, to prevent its Cartila- 
ges, and thoſe of the Oſſa temporalia, from being 
wore out or ground away by the daily Attrition 
which they ſuffer in Maſtication ; for beſides the 

two 
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two cartilagenous Coverings which inveſt the 
Heads of the lower Jaw, and thoſe Parts of the 


 Oſfſa temporalia, to which they are connected, there 


is alſo interpoſed a moveable Cartilage, concave on - 
each fide, into which Cavities are receiv'd the Tu- 
bercles on each of the lower Jaw, faſten'd together 
by a circumambient Ligament. 


3 60. The lower Jaw is pulled down in this 
Aclion i, by the Contraction of the two diga- 
ric * Muſcles, which ariſe fleſhy from a ſmall 
Cavity in the Baſis of the Maſtoide Proceſſes; 
and in their Deſcent form Tendons, which 
paſs through the Sy/o-hygide Muſcles, and the 
annular Ligament fixed to the Sides of the Os 
Hyoides ; from whence again they become 
fleſhy, and being furniſhed with fleſhy Fibres 
from the Os Hyoides, they aſcend to their In- 
ſertion, in the inſide of the lower Margin of 
the Os Maxillare inferior, at the middle of the 
Chin, being the lowermoſt of all the Muſcles 
inſerted at that Part of the Chin, by which 
Mechaniſm 3 theſe Muſcles are found to act 
with the Power and Direction of the Pully, 

through which their Tendons paſs in a very 
artificial and ſurpriſing manner 4 ; fo that theſe 


Mluſcles can perform their proper Office by the 


Contraction of their Parts inſerted into the 
Chin, and alſo by thoſe which are inſerted in- 
to the Maſtoide Proceſſes of the Head, without 
any Injury to the Parts, or obſtructing the 
Action of the other. 

The lower Jaw may be eaſily pull'd down from 


the upper, ſo as to intercept the ſecond Joint of the 
Thumb; 
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Thumb; but if it is pull'd down lower, there is 
danger of a Luxation. 

The Coracohyoidei Muſcles are alſo ics 
or Biventres, but they have no relation to the Me- 
chaniſm of theſe ; and when they were formerly 
called Biventres by Anatomiſts, they were alſo di- 
ſtinguiſh'd by- che Fpithet Colli. 

3 The Action of — Muſcle is to cont or 
ſhorten in length, and by that means to draw the 
moveable Part of its Inſertion towards the leſs, or 
immoveable Part, in a Direction which approaches 
neareſt to a right Line. Were the digaſtric Muſcles 
to act in ſuch a Direction, they would not pull the 
lower Jaw down, but directly upward and back 
ward; their Direction is therefore changed, of 
faſtening their middle Tendon to a Pulley, whi 
in Infants is a callous Membrane, but in Adults a 
cartilagenous Ring; they thus paſs in an angular 
Direction, their fix*d Point being at the Os byoides z 
ſo that one Part of the Muſcle being contracted, 
the other muſt follow, and pull the lower Jaw, 
not towards its Origin, at the maſtoide Proceſs, but 
downwards, toward the Os hyoides. 

+ It was neceſſary that Rs ſhould be ſome 
Muſcles proper to the Abduction of the lower 
gow from the upper, tho? there was no occaſion 
or them to be large, nor very numerous, ſince the 


4 lower Jaw's own Weight, and free Suſpenſion for 


Motion, ſo facilitate its Deſcent from the upper, 
that in ſleeping, and in apopleCtic and paralytic 
Perſons, it is generally found in that Poſture, but 
more diſagreeably gaping ; yet it was neceſſary 
there ſhould be ſome Muſcles for this Office, to 
overcome the natural tonic or contractile motion 
of the elevating Muſcles, which conſtantly ſuſtain 
the Weight of the lower Jaw from fubſiding when 
we are awake, The quadratns gene, or latiſſimus 


colli, 
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colli, would not have been ſufficient to pull the 
Jaw down of itſelf, if it aſſiſts in that Action; be- 
cauſe its Force is ſpent in corrugating the Skin of 
the Neck, Face, and Chin ; nor has it a ſuitable 
Origin and Direction from and over the Sternum 
and Clavicle; nor does it paſs along the Neck, fo 
as to be inſerted into the lower Jaw. A Muſcle is 
therefore contrived by a wonderful Mechaniſm, ſo 
as to perform the ſame Office which it would have 
done in an oppoſite Direction to its Origin and 
| Progreſs. But it is alſo probable that the Eleva- 
tion of the upper Jaw from the lower by the 
ſtrong Splenii, complexi , Sc. Muſcles which pull 
back the Head, does alſo contribute to the open- 
ing of the Mouth ; for we find that a Dog will 
grow] notwithſtanding his lower Jaw be held firm 
upon a Stone Table, c. | | 


$. 61. The latter Action ($. 59.) or Adducti- 
on of the lower Jaw to divide the Aliment, is 
performed by the Contraction, (1.) of the Tem- 
poral Muſcles ; which ariſe by a broad, ſemi- 
circular, and fleſhy Origin, from an Excava- 
tion in the Os Frontis, the Top of the Sphe- 
roides, and Os Temporale, from whence the Fi- 
bres running together, are united under the Os 
| F. being alſo ſtrengthened and directed 
y other Fibres received from the ſame Bone, 
they are inſerted, partly fleſhy, and partly ten- 
dinous, into and round the Proceſſus Corones of 
the lower Jaw. (2.) By the Contraction of 
the Maſſeter Muſcles, which ariſe thick and 
fleſhy from the firſt Bone of the upper Jaw, 
the Os Jugale, from whence its Fibres croſſing 
each other, are inſerted into the _—_— and 
ower 


C.6r., Of Maſtication. 125 


lower Margin of the lower Jaw, for about four 
Fingers breadth from its Angle towards the 
Chin. (3.) By the Contraction of the Pteru- 
goidet externi i, which ariſe from the external 
Face of the outer Wing of the Proceſſus Pte- 
rugoides, belonging to the Os Spheno:des, whence 
deſcending backward, they are inſerted by a 
ſtrong Tendon within ſide the ſemilunar Space 
betwixt the Condyloide and Coronoide Proceſſes 
of the lower Jaw; when theſe Muſcles act to- 
gether, they draw the lower Jaw upwards and 
forwards, and obliquely forwards to one fide, 
when only one of them acts. (4.) By the A- 
ction of the Pterugoidei intern: a, which ariſe 
fleſhy and tendinous from the whole internal 
Surface of the outer Wing of the Prerugoide 
Proceſs, thence deſcending to their Inſertion, 
by a ſtrong and broad Tendon, into a ſmall 
Excavation a little above and within ſide the 
Angle of the lower Jaw, under the Condyloide 
Proceſs ; when both theſe Muſcles act together, 
they pull the Jaw very ſtrongly upwards and 
backwards, like the Maſſeters, and obliquely 
backward or to one fide when only one of them 
acts. Now if theſe eight deſcribed Muſcles 
contract together, they preſs the lower Jaw a- 
gainſt the upper with an zncred:ble Forces, the 
whole Force terminating in the two Rows of 
Teeth 4 placed in each Jaw; and thus the eight 
Dentes Inciſores being ſtrongly preſſed together, 
the Act of biting is performed. | 


* Theſe muſt pull the lower Jaw forwards, be- 
cauſe their Origin at the immoveable Bone is more 
forwards 
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ſorwards than their Inſertion into the Jaw; but 
when they act in conjunction with the digaſtric and 
temporal Muſcles, they then move the Jaw back - 
wards and upwards. 
If only one of theſe act, it draws the lower 
Jaw to one fide ; but contracting both together, 
they elevate it. 
The great Strength of the Lion, the Britiſp 
Maſtiff-Dog, and all Sorts of voracious Animals 
in general, conſiſt in theſe eight Muſcles. Veſalius 
tells us of having ſeen an Actor who took up an 
Iron Pin of twenty-five Pounds Weight in his 
Mouth, and reclining his Head backward, flung 
it nine and thirty Foot behind him with ſuch a 
Force, that it ſtuck into a Beam at that diſtance ; 
and of another, a Turk, who would carry a Beam 
in his Mouth of a Weight fufficient to load any 
ſtrong Man; and I myſelf have ſeen a Man take 
an empty Hogſhead in his Teeth and carry it about 
with caſe ; and another Man who would lift pro- 
digious Weights by a Rope with his Teeth. Phre- 
nitic Patients ſometimes ſhut their Jaws with fo 
much Violence as ta break off pieces of their moſt 
hard Teeth. In theſe Actions the Dentes inciſores 
fuftain the biggeſt Force, which are therefore 
_ of a more compact Subſtance than the Mo- 

es. | 

+ All the Teeth may be diſtinguiſh'd into four 
Claſſes. I. The Iuciſores, fix d perpendicular with 
one ſolid Root, forming a Wedge or Chiſſel by a 
circular Excavation within, being eight in Num- 
ber, four in each Jaw; the Office of theſe is to 
bite, cut, and tear the Aliment, not to grind it; 
they are the firſt that appear in Infants, at the time 
when they live upon fluid Aliments, requiring no 
Maſtication. II. The four Canini, placed one on 
each ſide the Inciſores, with a ſingle Root, being 


very 


very ſtrong, and of a conical Figure, terminati 
in Hf Point, fit to hold faſt and — - 
more tough Aliments. Ruminating Animals ha- 
ving no Uſe for theſe Teeth, are always without 
them; they are much ſtronger than the Fuciſores, 
and ſerve to hold the Aliment faſt, that it may be 
the better divided by the reſt of the Teeth. III. 
The anterior Molares, eight in Number, placed 
two on each ſide of the Canini, having a ſomewhat 
plain, but rougher Surface than the reſt, and faſt- 
ened with a double Root. IV. The poſterior Ma- 
lares, twelve in Number, three of a ſide in each 
2 having broad, flattiſh Heads, with rough 
urfaces, and faſtened with three or four Roots ; 
upon theſe the Aliment is chiefty comminuted into 
ſmaller Parts, and ground into a foft uniform Maſs, 
like Fruits which have been ground between two 
Stones in a Mill ; therefore graniverous Fowls, 
who have none of theſe Teeth to grind the Grain 
they feed upon, have very ſtrong Stomachs, which 
being ſtuff d with ſmall angular Stones, performs 
the Office of our Dentes molares. The Subſtance 
of the Roots and internal Part of the Teeth is 
boney, but their external Covering 1s different 
from any of the other Bones, approaching the 
Texture of the hardeſt Marble. 


F. 62. The Food being thus divided by bi- 
ting, is then preſſed" between the rough and 
large Surfaces of the Dentes Molares, to be there 
further comminuted by grinding. Tis forced 
in betwixt the Grinders, (1.) by the Contra- 
ction of the Buccinator * Muſcle, which (ari- 
ſing broad and fleſhy from the anterior Part of 
the Proceſſus Corones of the lower Jaw, adheres 
faſt to the Gums of each Jaw by —— 

| W 
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which paſling along the Checks, are inſerted 
into the Angles of the Lips, and) preſs the 
Checks cloſe to the outſide of the grinding 
Teeth: (2.) By the Orbicularis Labiorum or 
Sphincter of the Mouth, which (being faſten- 
ed by membranous Ligaments to the Gums in 
the middle of the upper and lower Lip, en- 
compaſſes the Mouth and Lips with its fleſhy 
Fibres, and) is inſerted into no Bone, but cor- 
rugates, contracts, or ſhuts the Mouth. (3.) By 
the Zeugomatic Muſcles, which ariſe fleſhy from 
the external Part of the Os Fugale, whence 
deſcending obliquely, they are inſerted into the 
Angles of the Lips, which they draw oblique- 
ly upwards, and preſs a Portion of the Cheek, 
near the upper Part of the Buccinator, againſt 
the Gums of the upper Jaw. (4.) By the Ele- 
vator labiorum communis, which arifing from 
the fourth Bone of the upper Jaw, deſcends 
obliquely to its Inſertion at the Corners of the 
Lips, under the Tendon of the preceding Muſ- 
cle, and moves the Lips more directly upwards, 
compreſſing them and the adjacent Part of the 
Cheeks againſt the Teeth and Gums: (5.) By 
the Elevator labii ſuperioris proprius, which is 
a double Muſcle, one Part ariſing above the o- 
ther from the fourth Bone of the upper Jaw, 
and deſcending obliquely, terminates in an Ex- 
panſion under the Skin of the upper Lip; the 
other Part of the ſame Muſcle ariſes from the 
anterior Part of the upper Jaw, about the mid- 
dle of the Baſis of the Noſe, and is diſperſed 
into the middle of the upper Lip, theſe Muſcles 

5 acting 
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acting together, preſs the upper Lip, contracted 
2705 Sphincter Muſcle, bei the anteriot᷑ 
and ſuperior Teeth and Gums: (6.) by the De- 
. 4 labii inferioris proprius, which ariſes 

om the lower Part of the Jaw-bone at the 
Chin, and is inferted into the lower Lip. (7.) 
By the Elevator labii inferioris 2 which 
arifes from the anterior Part of the Gums and 
lower Jaw, about the Dentes Inciſores, and is 
inſerted into the Skin of the lower Part of the 
Chin. Theſe Muſcles, by the Afiſtance of 
8.) the Depreſſar labiorum communis, which 
ariſes fleſhy from the inferior Margin of the 
lower Jaw, and aſcending on the Side thereof, 
is inſerted in the Angles of the Lips. (g.) The 
oblique Muſcles of the lower Lip, ariſing from 
the middle of the on, ao the inferior Mar- 


gin of the lower Jaw, aſcending obliquely into 
the lower Lip. (10.) By the Platyſina Myoidess 
or quadratus gene, which being extended im- 
mediately under the Fat, ſpreads almoſt over 
the whole Breaſt, down to the Paps, forming 
a broad membranous and tendinous Expanſion 
upon the upper Part of the pectoral Muſcle, 
from whence it is continued above the Clavi- 
cles, over the Neck, under the Chin, and over 
Part of the Face, above the Maſſeter Muſcles, 
as high as the Baſis of the Noſe, ſtrictly bind- 
ing together with its tendinous Fibres all the 
uſcles it paſſes over, and applying the Cheeks 
to the grinding Teeth and Gums, and variouſly 
contracts and moves the Integuments of the 
Breaſt, Neck, Chin, and lower Patt of the 
Wb K Felace. 
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Face. —— When all the Muſcles act together, 
both the Cheeks and Lips are then ſo ſtrongly 
preſſed againſt the Gums and Teeth, that no 
Part of the ſolid or fluid Aliment can fall down 
between the Teeth, Gums, and Cheeks ;.. but 
if they act ſucceſſively one after another, the 


Aliment is then. determined to various Parts of 
the Mouth. The Action of theſe Muſcles is 


antagoniz d within ſide the Teeth by the 


Tongue 4, which keeps the Aliment from ſlip- 
ping down on. its Side, and alſo preſſes it be- 
tween the Teeth, being a Muſcle the moſt vo- 
luble or nimble at Will of any in the Body, and 
capable of being eaſily moved to all Parts of the 
Mouth. The Tongue performs its Motions, 


(J.) by the Genzog/ofi Muſcles, which ariſe 


fleſhy from the internal Part of the Chin, .and 


Slevin g as they proceed backward, are inſerted 


into the Root of the Tongue, ſerving to con- 
tract the Sides, and draw the Tongue forwards. 
(2.) By the Ceratiglhſſ, which ariſe broad and 
fleſhy from the Side of the Os Hycides, from 
Be aſcending, we perceive them diſperſing 
their Fibres plentifully through the Tongue, 
which they ſerve to pull back, preſs down, 
and flatten. - (3.) By the Styzle fo, which ariſe 
ſharp and fleſhy from the external Part of the 


Proceſſus Styloidess of the Offa Temporum, 


whence deſcending obliquely forwards, they 
are inſerted into the back Part of the Tongue, 
which they elevate, draw to each fide, or flat- 
ten, as they ſend out fleſhy Fibres to the in- 
ternal Sides of the lower me (4.) By the 

| muſcular 
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muſcular Fibres, which form the Body of the 
Tongue 6:itſelf, ſome of which are longitudinal, 
ſhortning the Tongue, others tranſverſe, mak- 


ing it narrower; ſome again are perpendicular, 


expanding it thin, and flat; others contracting 
the back Part and Sides thereof, make it ſharp- 
pointed, and draw it inwards; others depreſs 
it in the ſame Figure; and laſtly, there are 
ſtraight Fibres, which contract the Root of the 
Tongue together. By all theſe various Muſcles 
and- Fibres acting ſeparately and conjunctly, 
we may eaſily account for the Determination 
of the Aliment by the Tongue between the 

rindjipg Teeth and the Conveyance of the 
fig as; well as the ſolid Aliment, by the fame 
Organ towards the Fauces and Oefophagus, 


eſpecially when the joint Action of thoſe Fi- 


bres which paſs from the Tongue amongſt the 
external Muſcles, which both act together, 
and by that means the ſolid or fluid Aliment, 
which flips down under the Tongue, or on 
each.ſide of the lower Teeth, is readily taken 
up, and laid upon its Back, .in order to be 
ſwallowed. 35 


The great Number of Muſcles which are here 
enumerated for the Office, all of them act at Plea- 
ſure, or the Influence of the Will; and ſuch is their 
Connexion with each other, that if one becomes 
paralytic, all the Aliment will be forced by the 
Action of the reſt to that Part of the Mouth near 
the paralytic Muſcle, inſomuch that the Patient is 


oblig' d to ſupply the place of that Muſcle by preſ- 


ſing the Cheek with his Hand; the ſame thin 
bappens when we are about to ſwallow even ſo 


Ka much 
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much as a Drop of Saliva, ſo that the Cheeks leave 
no Cavity, but preſs all the Saliua upon the back 


of the Tongue. Theſe Muſcles have been well 
ictur d by Euſtachius, who was not only aſſiſted 
E by Plenty of Bodies, but even thoſe too of 
the lean and various - r 1 
Subjects it was much eafier to prepare the Muſcles 
of the Face, which are — with Skit and 
Fat, than in the more plump'd-fac'd Inhabitants 
of the Countries which are nearer to the North 
and Santorinus has even ſurpaſſed the Induſtry of 
Euſtachius in his Obſervations upon this Head. 
The buccinator Muſcle is of great Efficacy, As. 
well in preſſing the Cheeks againſt the Teeth , by 


— 


which means the firſt Cavity of the Mouth is clo- 
ſed, as by comprefling the ſmall Glands bf the 
Cheeks, and by that means ſolliciting them to a 
more plentiful Secretion of Saliva ; if theſe Muſcles 
; become ytic, the Patient cannot chew his Al- 
' ment; for whatever he takes in his Mouth, is 
| thruft out on each ſide of his Cheeks. _ 
This Muſcle gave occaſion for Galen to ima- 
f gine that there was an univerſal Panniculus carno- 
5 /as, which he affirms to be extended like a Muſcle 
: next to the Skin all over the Body; but tho? this 
Mechaniſm is frequent in Brutes, there was no oc- 
caſion for it in a human Body, becauſe Inſects and 
other Nuiſances might be remoy*d by the Hands. 
The Tongue has ſo many Uſes, that it is no 
eaſy matter to recount them all; it is the Organ 
of Taſte, the Articulator of Speech, and a great 
Inſtrument in Deglutition; but it alſo ſhares a 
great Part in the Buſineſs of Maſtication, which is 
qo different from that of Deglutition; inſomuch 
that if the Tongue becomes paralytie on one ſide, 
the Patient cannot chew his Aliment on that ſide. 


„ The 
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| The Os 6:yloides is not a Proceſs of the Os 
Temporale, as Anatomiſts generally i ny 6 bat 
a diſtin&t Bone, which is faſtened b y Ligaments 
to the Os Peatroſum, as Ruyſab firſt demonſirated 
to us in old People; indeed the Articulation. js 
obliterated, and the Os Styliforme becomes conti- 
nuous with the Os Petreſum; but even in the Cra- 
nium of Adults it is eaſily broken in that Part, 
and is hardly ever to be found entire in the Skulls 

of the Church-yards 
The Muſcles-of the wage 70g which it is 
chiefly compoſed, give it that exceeding Volubili- 
ty or Nimbleneſs — we find it = human 
Tongue; for the internal Structure of the Tongue 
is truly an inſcrutable Muſcle, the Texture of 
which has been deſcribed by no Body before Mal- 
Phigius ; hor even. has he expoſed the Texture of 
the Fibres r to the Tongue in a human 
Subject, but in that of a Calf; for the human 
Tongue is foi ſmall, ſo tender, and Ad mterinixed 
with Fat, that its Steufture is obſccired, and no- 
thing can be diſtinctly obſerved; - The Tongue of 
an Ox exhibits the internal Structure not only 
more evident by its Magnitude, but 1ts Fibres are 
alſo more conſpicuous, by their more frequent 
Action in cropping the Meadows. So various are 
the Directions of theſe Fibres, that there js no Arch 
of a Circle but what may be treely deſcribed by 
the Tongue; to diſſect this Part, ir fhould be firſt 
boiled i in Water, and often ſhifted, till there re- 
mains nothing of che Fat mixing inſelf with the 
Water; then pinning it down, firſt remove the 
Cuticle, and then the perforated Corpus rettculare, 
then the papillary Covering, and their adhering 
Adeps; and thus you may have a diſtin& View of 

the muſcular Fibres, 

K 3 $. 63. From 
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F. 63. From hence it evidently appears in 
what —— theAliment is ground and attenu- 
ated by the Action of the Muſcles moving the 
Jaws, (F. 60, and 61.) being firſt divided by 
opening and ſhutting them, in preſſed on eac 
fide betwixt the grinding Teeth, by the Muſ- 
cles of the Checks, Lips and Tongue; where, 
being ſufficiently comminuted, it is conveyed 

backwards to the OeJophagus, —_ 

$. 64. By this Preparation in the Mouth, 
the Aliment. undergoes the ſame Changes as 
have been already mentioned (at F. 57.) vi2. a 
farther Attenuation and more intimate Mix- 
ture of their Parts. 2. It undergoes ſeveral o- 
ther Changes with being mixed with Saliva 
and Fluids of the Mouth, with the Mucus of 
of the Palate and Fauces. 3. And laſtly, it 
receives other Alterations, the ſmall Particles 


of Air which are interriiized and: retained' oy 
the viſcid Sabvs. 4 [18 
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07% the Origin, Nathra, ana Mixture 
of the Saliva with the Aliments, 


F. 65. HE Salva flown into the Mouth 

from 1. the Parotides, two con- 

glomerate Glands, fituated each in a Cavity at 

the Root of the Ear, between the Condylbide 

and Maſtoide Proceſſes, belonging to the owes 
Jaw and Os Petrofum, under the Os Fugale; 
it 
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it contains a conglobate Oland i, within ſide, - 
and is largely extended forwards, backwards, 
and downwards, ſomewhat in a triangular F. 
gure; theſe Glands do by their Structure ſepa- 
rate the Saliva from the Arterial Blood a, and 
convey it when ſeparated, each into one com- 
mon Du#3, which diſcharges it into the Mouth 
through the buccinator Muſcle4, near the third 
of the upper grinding Teeth : 2. from the j#b- 
Maxillares, two conſiderable Glands, fituated 
one on each Side, juſt within the inferior Mar- 
gin of the lower Jaw,. being large towards the 
Angle of the Jaw, and extended ſmaller under 
the whole extent of Dentes Molares; - theſe alſo; 
ſeparate Salva from the arterial Blood, — 
diſcharge it into a long excretory Dutt 5 ariſing! 
from its poſterior Part, and continued almoſt. 
to the Dentes Inciſires, receiving the Saliva by 
its ſeveral lateral Branches which communicate' 
with the Parts of the Glands, and diſcharging 
it by two, of the Emiſſaries under the Tongue,, 
near the Baſis of its Frenulum: 3. from the, 
Sublinguales of Rivinus, and Bartholin ; which, 
are perhaps no more than a Continuation of 
the laſt mentioned Glands, diſcharging their: 
Saltva in the ſame Part of the Mouth by many 
ſmall Ducts on the Sides of the other Ducts, 
under the. Tongue: 4. from the lenticular and 
miliary Glandules, whoſe ſmall Emiſſaries per- 
forate the Tongue 5, Palate 7, Gums, Lips, and 
Cheeks, ae ging a much thinner Salva 
than the reſt, but of the fame Nature; and 
laſtly, 5. from the {mall Glands in the back 
XK 4 Part 
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Part of the Palate, or Fauces, of the Uvula and 
Tonfils, which diſcharge a more thick or mu- 
cous Salva, mixing with the Aliment. — 
And ſuch is the Situation of theſe Glands and 
Emiſſaries, that they afford their Fluids moſt 
plentifully when they are mg/t required s, i. e. 
in the Action of Maſtication and Speaking. 
Though there are ſome who reckon ſtill more 
falival Glands and Ducts than thoſe now enu- 
merated ; but their Exiſtence in the human 
Body may juſtly be queſtioned, — 


The Effects and Changes wrought on Aliments 
by the Saliva are very conſiderable, The rumi- 
nating Animals, as the Ox, c. feeding upon no- 
thing but dry Hay, have a remarkable Contrivance 
to draw out its nutritious Juices ; they firſt ſwal - 
low it entire, after rolling it up into large Balls in 
their Mouths, being in that State quite indigeſti- 
ble by them; the dry Hay being thus moiſtened 
with the Saliva, and conveyed into the firſt Sto- 
mach, is further ſoftened by the warm Juices of 
that Stomach, and its tough Fibres are thus more 
| eaſily fitted for a further Diviſion ; the Animal 
then ruminates, or again throws up the round Mor- 
ſules of Hay into its Mouth, where it is minutely 
ground by a flow and careful Maſtication between 
the grinding Teeth, and fo intimately blended with 
the Saliva, as to make a copious Froth or Foam; 
ſo that the ſmall Veſſels of the Hay being thus 
mollified and broke, and again ſwallow'd, it eaſi- 
ly parts with its nutritious Juices in the true Sto- 
mach. Were we prudently to imitate this Artifice, 
we might put off Hunger much longer by the 
fame Aliment, extracting more nutritious Juices 
from it by a well chewing, than by devouring it 

3 in 
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| ly is | Maubfuls > almoſt yntouch'd by the 
er 

It is remarkable in the parotid Glands, that 
beſides their c erate Structure, they contain 
each a large conglobate Gland, which Fr its 
Duct into the common excretory Duct of the 
whole Gland; but what ſhould. be the Uſe of it? 
it can hardly be to pour a Lym wh into the Saliva, 
to attenuate it in its Courſe; for Lymph coagu- 
lates with Fire, but the Saliua evaporates ; it muſt 
therefore be of the ſame LE with the other Parts 
of that ſalival Gland. 

The ſame Blood which affords the moſt ſubtil 
Fluid of the Nerves in the Brain, does alſo yield 
the Saliva, by many ſmall Branches of the external 
carotid Artery, diſperſed thro? the parotid Glands. 


- +0 Due 3s. x conſiderably large, and upon 


Preſſure yields 2 large Thread of Salivs, which 
runs very ſenſibly cold into the Mouth, or upon 
the Tongue, when the Duct and Gland which lie 
under the Skin have been cooled by a Blaſt of cold 
Air upon the Face; while the internal Parts of the 
Mouth remain, much warmer, by being ſhut, and 
defended with its proper Muſcles, | 
The Saliua is gut of this Duftus Ste- 
naniauus by the. Contraction of the Buccinator and 
Maſſer ; but the Duct did not paſs under 
Muſcles, leſt the Saliva ſhould have been 
wholly obſtructed by too great a Preſſure. Ie fre- 
2 ppens after inveterate Pains of the Teeth, 
Gar 5 Tarotld Glands are poſſeſſed * 
mours, which ought never to be NINE 
cauſe upon dividing any of the ſalival Ducts _ 
do 20s Ira VP but degenerate into an incurable 
Ulcer, e pouring out Saliva; and in the 
mean time thoſe Parts 
very dry, which ought to have been ſupplied with 


Saliua 


of the Patient's Mouth are 
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Saliva by their proper Ducts. — The Dutt opens 
itſelf into the Mouth by a circular ,and prominent 
Papilla, or Eminence, which freely admits the Sa- 
liva into the Mouth, but reſiſts a Blow-pipe, Probe, 
or other Body, with a conſiderable Force. 

5 Theſe Ducts were firſt diſcover'd by Wharton, | 
and are fo large and conſpicuous in a Man that is 
faſting, that if he looks in a Glaſs while he is af- 
fees with a ſapid Body, he will perceive them 
ſpout out a little long watery Stream of Saliva, 
which is forced out by the Action of the Pterugoidet 
and digaſtric Muſcles, — In theſe Ducts there are 
calculous Concretions frequently formed. 8 

»The Tongue has not only a Covering of ex- 
ceeding ſmall Veſſels, which Rayſch injected with 
Wax, but it has alſo a glandular Expanſion, made 
up of ſmall Glands, which pour out the Humour, 
continually moiſtening the Tongue, whoſe excre- 
tory Duct was firſt obſerved by Yaterus. | 

By the Palate we intend the membranous 
Covering, which is full'of ſimple Glands, ' inveſt- 
ing the” Palate, and which 1 is continued even throꝰ 
che Noſe, Fauces, pitnitary Sinuſſes, Gila, Larynx, 
Wind. pipe, Stomach, and Inteſtines; this Cover- 
ing is ufually called from its Inventor” Membrana 
Sebneideriand; in whoſe ſimple Glands are ſepara-' 
ted 4 Humour, which is at firſt a very chin Fluid, 
but by ſtanding in their Fulliculi becomes a chick 
Mii, to be preſſed out wheneyer 'there is a Call 
for it: There are alſo the like miücous Recepta- 
cles diſperſed about the Uvula, Epiglottis, and 
Faucets, The Diſorders of this Me e are in- 
cluded under one common Title, viz: * Chtarrbales;) 3 
in the Noſe it conſtitutes a Coryzn, in the Fauces 
an Amina, and in the Taryn a Cynanche. In this 
Membrane is ſeparited all that Mucus, whoſe Viſci- 
dity in a healthy Body is ſometimes ſo great as to 

be 
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be hardly ſeparable ; and which Ancients for a long 
time imagined to come from the Brain. The pre- 
ſent Viſcidity of this Humour is no Argument that 
it was not very fluid before; for 1 may be bold to 
aſſert that there are no Humours ſeparated in the 
human Body, but what are at their firſt Secretion 
perfectly thin and fluid; but thoſe which are more 
thick and tenacious, become ſo from a thinner 
State, by Stagnation and Warmth of the Parts. 
The Semen, Bile and Earwax, with the Fat, which 
are the moſt viſcid Fluids in the Body, were thin 
and limpid when firſt ſeparated from the Blood, 
but become inſpiſſated by ſtagnating in their Cells. 
But provident Nature has given a mucous-Fluid 
for the Defence of all thoſe Parts of the Body, 
which are to ſuffer any great Attrition, or ſuſtain 
the Acrimony of any Fluid it is to retain or con- 
vey. Therefore not only the Paſſages for the Air 
and Aliments are lined with this Mucus, of whoſe 
Glands Schneiderys has writ five thick Volumes; 
but alſo the whole Surface of the urinary Paſſages, 
the Bladder, Uretbra, Vagina, Uterus 2 external 
Parts of the Pudenda, abound with theſe mucous 
Receptacles. But this Mucus is not only of an 
aqueous, but alſo compounded of an oily Subſtance, 
chat it may the better obtund Acrimony, and abate 
Friction. In this reſpect Sailors imitate Nature, 
by oiling or ſmearing their Hands with Pitch when 
Ropes are to run through them, which prevents 
them from being excoriated. de 
The celebrated Nuck found a Glivay Duct in 
a Dog, which paſſed from its Gland in Ne Orbit 
into the Mouth. But that excellent Anatomiſt was 
too haſty in placing that among the ſalivary Ducts 
of the human Body, ſince neither he, nor any Body 
after him, could ever find it there. We are alto- 
a certain there muſt be ſome Uſe for this Duẽt 
in 
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in the Dog, which the human Body has no need 
of; therefore, as the Dog does not ſweat when he 
is very hot, but exhales Plenty of Vapors by the 
Mouth when he runs EA and blowing, this 
Duct ſeems to increaſe t that way, by 
which he is freed from his — ns Moiſture. 
However, there are yet two ſmall Tubuli proper to 
the human Body, which paſs from the lachrymal 
Sacks into the Mouth, about the middle of — up- 
per Dentes Inciſores, through which one may — 
a ſmall Briſtle or Hair; theſe diſcharge 


Quantity, but only the chinneſt Part of the Dive 
and Tears into the Mouth. 


' £.66. The Salva? is a thin tranſparent Hu- 
mour, almoſt void of Smell and Tafte*, which 
does . not coagulate, but entirely evaporates 
with a ſgrong Heat3, and upon Agitation forms 
a ropy and laſting Froth 4; being ſe 
from the pure 5 arterial Blood by its proper 
Glands, from whence it flows more plenti- 
fullys, fluid and ſharp into the Mouths of 
hungry People; but after long, faſting is ex- 
tremely acrimonious 7, deterging d, penetrating 
and 4ſſolving 9 : it will excite and augment 
Fermentation 10 in Syrups, Juices, Bread, and 
mealy Vegetables; — long faſting it gently 
— the Membranes of the Fauces, Oej6- 
phagus, Stomach, and Inteſtines, and is con- 
ſtantly ſwallowed without notice in the heal thy 
Bodies, as well of Brutes as the human Spe- 
cies, whether ſleeping or waking; when it is 
ſpit away too rofl? there follows @ Los of 
Appetite i, a bad Digeſtion, and a waſting of 
en Body; its Compoſition 1a being of 


many 
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many s and ſpirituous Parts, which be- 
ing intermix d with a ſmaller Quantity of Oil 
* Salt ſtrictly united, forms a ſaponaceous 


r The Saliva is not all of the fame Kind; the 
thinneſt comes from the ſmall Glands of the Mouth ; 
that which comes from the parotid and ſubmaxil- 
lary Glands is ſtill thicker ; and the moſt viſcid of 
all comes from the ſmall Glands of the Uvula, the 
Tonſils, and adjacent Parts of the Fauces, To 
make a chemical Analyſis of the Saliva, one ought 
to chuſe that of a healthy young Man, which is ſpit 
without any Incentive in the Morning faſting, af- 
ter having firſt waſh'd his Mouth. That fcetid 
Liquor which is ſpit out by the Force of Mercury 
in * Venereal Diſeaſe, ought not to be eſteemed 
Saliva, but a putried animal Fluid, which has been 
known to Kill and other Animals. 

The Saliva of a Perfon in Health is properly 
without any Taſte upon the Tongue ; though in 
ſome morbid Diſpoſitions it is ſometimes diſagree- 
ably ſweetiſh, in People recovering of intermittent 
Fevers it is Salt, and in many acute Diſeaſes it 
Taſtes bitter, or rank. 

The Saliva differs particularly from the Lymph 
and Serum of the Blood, in that it wholly eva- 
porates by a ſtrong Heat ; whereas the two latter 
are concreted, like the White of an Egg, by a 
Heat equal to that of boiling Water. | 

* The Saliva which is ſpit into Glaſſes for that 
purpoſe by cleanly. People, will throw up a Froth 
upon its. Surface, which will ſometimes ſtand a 
whole Week ; which Property is an Obſtacle to 
the chemical Analyſis of this Fluid ; for when it 
omes to ſuffer a ſtrong Fire, a tenacious Fog 

| 3 9 5 rules, 
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riſes, and ſtops up the Neck of the Cucurbit, ſo as 
to endanger the breaking of the Veſſel, 

The Blood is convey'd to the Head exceeding 
pure, agreeable to the Principles of Hyraulics ; for 
the Saliva is ſeparated from the Blood of the caro- 
tid Artery, which gives Branches to the Face, and 
from whence the parotid and ſubmaxillary Glands 
receive their Arteries. 

The Saliva continually flows into the Mouth 

of a Perſon in health, and nothing is a ſurer Sign 
to a Phyſician of Diſeaſe in a Patient, than his ha- 
ving a dry Mouth ; but the Quantity of Saliva 
flowing into the Mouth at different times is va- 
rious ; when a Servant looks at, or carries a fine 
Diſh of Meat to the Table, he has then a ſudden 
and more plentiful Diſcharge of Saliva into his 
Mouth without any Influence of the Mind ; whence 
a common Phraſe of the Mouth watering. The 
Saliva alſo abounds moſt plentiful in the Morning, 
when there 1s a larger Quantity of it retained in 
its proper Ducts and Glands, through the whole 
Night's Inactivity of the Muſcles ſerving to Ma- 
ſticatiop, which preſs out their Contents. 
The Saliva of the Religious, who have obſer- 
ved long faſting, makes their Breath ſtink, their 
Spittle is alſo fœtid, acrimonious, and frets their 
Gums, 

It is a known Obſervation among the Vulgar, 
that the Saliva is efficacious in cleanſing foul 
Wounds, and cicatrizing recent ones; thus Dogs 
by licking their Wounds which are acceſſible, have 
them heal in a very ſhort time. 

The Saliva diſſolves colour'd Spots, cold and 
hard Tumours, and greaſy Spots in the Skin, &c. 
which are manifeſt Signs of its ſaponaceous Qua- 
lity 3 it even fo ſtrongly affects the Coats of the 
$comach by its diſſolving Power, as to occaſion 

Hunger, 


— 


Hunger, one of the moſt violent and uneaſy Sen- 


* 


. er, 
It is a common Obſervation, that the Indians 
prepare their inebriating or ſpirituous Drink from 
a Maſtication of Maiz by their old Teethleſs Wo- 
men, who ſpit out this Juice mixed with their 
Saliva into an earthen Veſſel, in which after a 
while is converted into Ale, by boiling and fer- 
menting, which is then a Liquor extremely accep- 
table to thoſe People. Syrups alſo, which have 
been ſpit in by Accident, have been known to fer- 
ment, grow turbid, and turn ſowr. 

* When the Saliva is laviſhly ſpit away, we 
then remove one of the ſtrongeſt Cauſes of Hun- 
ger and Digeſtion; the Chyle prepared without 
this Fluid, is not of ſo good a Condition; and the 
Blood itſelf is the worſe for being deprived of this 
diluting Liquor. I once try'd a new Experiment 
upon myſelf, by ſpitting out all my faſting Saliva, 
the Conſequence was, that I loſt my Appetite 3 
hence we ſee the pernicious Effects of chewing and. 
ſmoaking Tobacco; for to allay the Drought which 
that Herb occaſions, they drown the Stomach 
with other Liquors, which deſtroy its Tone, and 
is follow'd with a Dropſy, or an univerſal ill Ha- 
bit of Body. I muſt needs be of opinion that the 
ſmoaking of Tobacco is very pernicious to lean 
and hypochondriac Perſons, by deſtroying their 
Appetite, and weakening their Digeſtion. When 
this celebrated Plant was firſt brought into Uſe, it 
was cry'd up for a certain Antidote to Hunger 
thus alſo when it became faſhionable at the French 
Court to chew Paſtils made of Wax, Cardamoms, 
and other Spices, it was obſerved that the Number 
of hypochondriacal and conſumptive People was 
greatly increaſed by that means. The ſame ill Con- 

| | | ſequences 


ſequences attend chewing of Maftich ; which is 4 
general and received Cuſtom in Afia. 
1 In the Analyfis of Bodies by Fire, we are very 
often diſappointed of our Ends in ſearching after 
their natural Compoſition. The Bodies whoſe 
Principles we ſearch after, are generally firſt ex- 
poſed to Fermentation or Putrifaction, in order by 
that means to open their Subſtance ; we then apply 
thoſe Bodies, which have been thus , to 
the Torture of Fire, and we obtain Liquors which 
we give out for the Principles of thoſe Bodies; 
thus Alcohol, or an inflammable Spirit, muſt be a 
conſtituent Part of Wheat, becauſe the Grain, af- 
ter a Fermentation, and various Treatment by Fire, 
affords ſuch a Spirit by Diſtillation ; and thus alſo 
when we eat the fleſhy Parts of Animals, by the 
fame Rule we muſt alſo ſwallow the moſt pungent, 
fœtid, and ſudorific volatile Salt, which is obtain- 
able from them by a ſtrong Fire. But beſides theſe 
Difficulties, which attend every chemical Analyfis, 
the Saliva is alſo ſubject to many other inconveni- 
ences, which prevent our Examination of its Na- 
ture by Fire; with a ſmall heat it is indeed not 
much changed, but then it will not aſcend, but 
ſtays in a viſcid Form at the Bottom of the Veſſel ; 
and if you urge the Fire ſtrongly, it riſes all into 
Froth. A gentle heat makes the Saliva ſend forth 
a ſomewhat acid Smell, and if its aqueous Part be 
evaporated to Dryneſs, twenty Ounces of Saliva 
will afford nineteen of fimple Water, like common 
Water, and there remains about an Ounce of a grit- 
ty or tartarous Subſtance. If that tophaceous rei- 
uum be diſtill'd with a ſtrong Fire, it then affords 
a little volatile and fœtid Salt, being a Mixture of 
both Oil and Salt, leaving black Faces behind, 
which alſo contain ſome Oil; it indeed contained no 
Spirit, if by Spirit you mean one that is i — | 
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and capable of mixing as well with Oil as Water; 


but it contains a little Salt, which is neither of an 


acid nor alcaline Nature; and ſuch is the Compo- 
ſition of healthy Saliva; but morbid Saliva, which 


flows in mercurial Saliyations, ſhoots into Cryſtals, 


almoſt like Nitre, which ariſe from the acid Salts 
of the Mercurius Dulcis, and are of a quite diffe- 


rent Kind from the natural Salts of the Saliva; for 


Nitre, above all Salts, conſtantly reſults from a. 
Mixture of volatile Acid with the ſolid and fluid 


Parts of the human Body. 


F. 67. The Salva then being preſſed out of 


its Emiſſaries by the Action of Maſtication, 
(§. 58, to 64.) and intimately mix'd with the 

ood during its Comminution between the 
Teeth, ſerves, 1. to af/imilate? the Aliments, 


or change them, ſo as to nouriſh the Body; 


\ 


2. to form an intimate Mixtures of their oily. 


and aqueous Parts; 3. to diſſolve 4 their faline 


Parts; 4. to excite a Fermentation 5, and by 


that means, 5. to make a Change in their Smell 
and Taſtes; 6. to cauſe an inteſtine Motion? in 
their Parts; 7. to afford ſome preſent Refreſh- 


ment 3 or Aliment. 8. And laſtly, to ſerve as 
the Medium 9 for Taſte, by applying the ſapid 
Body to the Tongue, it being of its ſelf in- 
ſipid. bs 


The Saliva is preſſed out by the Contraction of 


the ſeveral Muſcles to which its Glands are contigu- 


ous, and is always diſcharged into that Cavity where 
the Aliment is. firſt attenuated, that 1s, into the 


Mouths of human Species; into the firſt Stomach of 


ruminating Animals, and into the Crops of Fowls, 
L „The 
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The Saliva is a Liquor ſeparated from the 
Blood, afterwards returned again into the Blood, 
and then again ſeparated into the Mouth ; it is 
therefore a Fluid abſolutely proper to the human 

Body, and of a particular Kind, ſince it does not 
coagulate upon the Fire but being accurately 
mix'd with the Aliments, it converts them into the 
Nature of the human Body, and forms even Bread 
alone, by a continued Trituration in the Mouth, 
into a chylous Subſtance. 

Ilt ſeems to be a Circumſtance abſolutely neceſ- 
ſary to perfect Health, that all the component Par- 
ticles of the Chyle, Blood, and other Fluids, re- 
main uniformly and exquiſitely mix*d, ſo that 
none of their Parts may flow by themſelves. Were 
the ſaline Parts to ſeparate from the oily, the ſmall- 
eſt Veſſels would be deſtroy'd by their corroding 
Quality; the Oils by themſelves would render the 
Parts they poſſeſs inacceſſible to aqueous Fluids, 
and the Water alone would deſert all the larger Ar- 
teries and Veins, and eſcape into the ſmalleſt Veſſels. 
A linen Filtre, which has been dipp'd in Water, 
will not tranſmit Oil through its Pores, but it will 
readily tranſmit the ſame, if it be firſt well rubbed 
with Soap. In the ſame manner the oily Parts of 
our Aliment would not enter the — Orifices 
of the Lacteals, if they were not reconciled to the 
aqueous Parts by the Saliva, and other ſaponaceous 
Fluids. Hence it appears how pernicious fat Ali- 
ments would be to us, if they were not to be mixed 
with ſomething in the Digeſtion which corrects and 
removes their Viſcidity; thus the Saliva blended 
together with the oily Parts, not only mixes there- 

WR but alſo renders them miſcible with Water, 
Bread and Butter with hang'd or dry'd Meat, 

which i is the moſt delectable Diſh of the Hollanders, 
would of itſelf turn into a rancid Chyle, yielding 
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inflammatory Belches; but by means of the Bread, 
and Saliva, and a perfect Maſtication, it affords a 
ſweet, lympid, and nutritious Chyle, which will be 
ſo much the better, if the Bread were Biſcuit, as that 
will oblige one to a more diligent Maftication. 

+ The Power of Menſtrua to diffolve Bodies, 
does not always proceed from any conſiderable A- 
crimony in them affecting our Senſes; for the Wa- 
ter from Whites of Eggs is ſo mild, that our Eyes 
will bear it without any Pain or Uneaſineſs, 20 


notwithſtanding we ſee it will diffolve Myrrh, by 


a ſaponaceous Property, which refults from a Com- 
bination of alcaline Salt and Oil. 5 N 

Fermentation is drawn in by the Chemifts to 
account for every Operation in Nature, while their 
Adverſaries as ſtfenuouſly exclude it from having 


the leaft Share in any of her Appearanices; but in 


this, both of them oyer-ſhoot the Mark widely; 
for whenever a fermentable Subſtance is excited by 
Heat, Moiſture, and a free Admiffion of the Air, 
there muſt inevitably ariſe a Fermentation; but 
Bread is from its natural Texture apt to ferment 
and turn ſowr, which is {till further promoted by 
the Saliva inſtead of Water; the Air is freely at 
mitted, and the cloſe Mouth and Stomach admini- 
ſter Heat to it; what then can be the Conſequence, 
but a Fermentation? And that this is the Caſe will 
alſo. appear from the frequerit Rumblings and 
Belchings of Air, which is known to be generated 
in, Fermentation. But this Fermentation 1s not 
completed in the Stomach, unleſs the Aliment ſtays 
there too long ; becauſe neither the internal Air is 
retained; nor the ambient excluded, as it is in a 
cloſe Veſſel: But if Food ſhould ſtagnate too long 
in the Stomach of a weak Perſon, the Fermenta- 
tion may in that Caſe be extended, fo as to change 
the Aliment from its proper Nature, 1 

L 2 Ho- 
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6s However various be the Mixture of our Ali- 
ment, Bread, Fiſh, Fleſh, and Vegetables, they 
all undergo the ſame Mixture by Maſtication, and 
do not loſe any of their Qualities in Deglutition ; 
but in the Stomach ad duodenum they by degrees 
loſe their original Smell and Taſte, and turn to an 
uniform ſmooth Chyle, of a milky Smell and 
Taſte, retaining ſcarce any thing of what they had 
before. But there are ſome Aliments which do not 
ſo readily part with their natural Smell and Taſte, 
as Onions and Garlick, which ſmell intolerably a 
long time after they have been eaten, in fœtid 
Belchcs. | | 

7 An inteſtine Motion is that latent internal 
Agitation of the Parts ef Bodies, which is altoge- 
ther neceſſary to Fermentation; without this per- 
turbative motion of the Parts preceding, neither 
Vinegar nor a vinous Liquor could be made from 
Malt or Sugar. But the chief Spring of this in- 
teſtine motion in Fermentation, ariſes from the in- 
cluded Particles of Air, agitated and expanded by 
Heat; which Air never exerts its Elaſticity more, 
than when it is confined in viſcid Bodies; and 
hence that laſt ing and tenacious Froth upon the 
Saliva. But this ſame Air being mixed with, and 
retained by the viſcid Saliva, inſinuates itſelf into 
almoſt every Particle of the Aliment, and exert- 
ing its Spring by the Warmth of the Stomach, is 
a great Inſtrument in diſſolving the Coheſion of 
the Parts of the Aliment. | 

5 A poor Creature that is almoſt famiſh'd, does 
no ſooner taſte a Biſcuit dipt in Wine, without 
ſwallowing any of it, but he is immediately re- 
freſhed by it; for the bibulous Veins, which are 
very numerous throughout the whole Body, as 
well as in the Mouth and Tongue, abſorb the moſt 
fluid Part of the Aliment, which is by them — 


| 
| 
| 
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vey'd to the jugular Veins, and from thence to the 
Heart; and this Fact is ſupported, not only b y 
Arguments from Anatomy, but alſo from tho 
Vegetables which entirely melt in the Mouth, 
without leaving hardly any Fæces by long Ma- 
ſtication, ſuch as I have obſerved 1 in the Anal 
Ceylanica. 

No Nerve is ſenſible without i it is r moiſt; 
ſo that thoſe who are diſorder'd with Defluxions 
and Catarrhs, and thoſe who ſleep with their 
Mouths open, which dries their Tongue and Pa- 
late, do not taſte ay thing which they put into 
their Mouths. 


8 68. Therefore as the Salva is We | 
with ſo great Artifice from the pure arterial 


Blood, and is afterwards carefully convey'd to 
be intimately mix'd with the Aliment in the 


Mouth i, it ought not to be extravagantly pit 
away z; it ſhould rather have been ſwallowed, 


that after having performed its Offices in the 
Mouth and Stomach, it may be returned into 
the Blood; and when im proved therein by re- 
peated Circulations, be again ſecreted in a 


more perfect Stare 3. And this is confirmed 


to be true by Diſeaſes 4, their Criſes 5, 5. and 


Remedies, 


From hence (F. 67, 68, and 69.) it appears 
why none of the more perfect Animals are depri- 
ved of this Fluid, the Saliva; and why in Birds, 
and other Animals that have no Teeth, the Saliva 
is ſeparated by a particular Mechaniſin at the bot- 
tom of their Oeſophagus. 

The no leſs wiſe than bountiful Parent of all 
Things, has deſtin'd every Part of the Creation to 
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ſome proper Uſe ; and as the Saliua is only ſepa- 
rated 1n any large Quantity when we are eating, 
it muſt therefore be deſignd to promote the Diſſo- 
lution and Aſſimilation of our Aliment, and there- 
fore ought not to be thrown away as uſeleſs, but 
convey'd into the Stomach, for further, Uſe to the 
Oeconomy. A Patient never complains of Loſs of 
Appetite whilſt his Mouth and Stomach are pro- 
perly ſupplied with Saliva ; but — that Fluid 
is wanting, this is a conſtant Symptom. And the 
Perſon that ſpits out his Saliva in 2 Morning, 


will hardly have any Appetite at Pinner- time; but 


if all the Morning Saliva is ſwallow'd, he will be 
hungry enough by Noon. It is alſo allow'd by the 
univerſal Conſent of the more. civiliz*d Nations, 
that ſpitting in one's Diſcourſe to any Body, is both 
unmannerly and naſty ; inſomuch that among the 
Eaſtern Inhabitants it was held in the higheſt De- 
teſtation and Abhorrence. 

»The thin and aqueous Saliva is again abſorbed 
by the lacteal Veſſels, and from thence conveyed 
into the Blood; and as theſe Parts of the Blood 
were' ſeparated: by hygraulic Laws in the falival 
Glands of the Head, they will alſo by the ſame. 
Rule be again ſecerned in thoſe Parts i in a more 
pure and animal State; but this Return of the Sa- 
liva into the Blood, * its repeated Separations 
again from it, may be performed ſeveral times in 
the Space of an Hour. 

There are indeed many Diſeaſes in which a 
plentiful Excretion of the Saliva is conducive to 


Health; but that Fluid, tho? ſeparated by the ſa- 


livary Glands, is not at that time genuine Saliva. 


In a Salivation by Mercury in the Venereal Diſ- 


eaſe, the whole Maſs of Blood is liquify'd, and 
diſcharges its purulent and rancid oily Parts thro' 
the ſalivary Glands ; which is alſo apparent from 


the 


% Wik b thi - 
the ſame morbid Humours being evacuated by 

Decoctum Guaici in Sweats. And in cachectic Dil. 
poſitions Sialogogues and Maſticatories are uſeful, 
not ſo much by promoting a Diſcharge of the Sa- 
liva, as by expelling the ſuperfluous aqueous Part 
of the Blood that way, which may be alſo plenti- . 
fully evacuated with ſtrong Purges by the Anus. 

A critical Diſcharge by theſe Glands in the 
Small-Pox may be ſalutary, by expelling the con- 
tagious Parts which occafion ſo great Diſturbance 
in the Oeconomy ; for upon the ninth Day the Pa- 
tients Body is covered with a thick, and almoſt 
continued Scab, which ariſes from a Condenſation 
of the purulent Matter in the confluent Kind, ſo 
as to form a Cruſt; if a plentiful Salivation, or 
ſwelling of the Fat, does not happen at that time, 
certain Death ought to be expected; for the pu- 
rulent Matter finding no Vent at that time, by in- 
ſenſible Perſpiration, is return'd into the Blood, and 
proves a certain Cauſe of Death, by corrupting the 
whole Maſs ; for that Excretion which equals five 
Parts out of eight, of all the other Excretions 
which are made in the human Body, cannot be 
retained in the Habit without inducing moſt per- 
nicious Conſequences ; but People of a melancholy 
Habit ought more eſpecially to ſwallow their Sa- 
liva, becauſe the waſting of that Fluid would over- 

drain their Bodies, already too dry. Ss 


$. 69. In the ſame Operation of Maſticati- 

on, a Quantity of Arr" is alſo intimately 
mixed with the Food, and retained by the Sa- 
liva with the Mucus 2 of the Palate and 
Tongue 3, with which it incorporates 4, inſo- 
much that by the Yerght 5, Fluidity and Ela- 
ſticity s of the included Air, joined with the 
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Heat 7 of the Body, and a continued Series of 
various Agitations by Preſſures 8, the whole 
Maſs of Aliment becomes more attenuated, 
and fluid, and the inteſtine Motion is by this 
means firſt introduced, and afterwards conti- 
nued therein, 


No Fermentation can be perfectly made with- 
out Air, that Operation ſucceeding the better as 
there is a larger Quantity of Air intimately confi- 
ned in the viſcid Parts of an aceſſent Subſtance, 
Bakers know this by Experience, who bake their 
Dough with no other View, than to raiſe and diſ- 
perſe the Air thro! its.Subſtance. into ſmall Veſicles 
or Eyes. But beſides this included Air, which is 
the ſame with the common Ambient, there is yet 
another kind of Air, which lics concealed from 
the Senſes within the Parts of Bodies, from whence 
it is never diſengaged but by the Force of Fire, 
a hard Froſt, or a violent Efferveſcence of contra- 
ry Salts; or laſtly, by taking off the Preſſure of 
the external Air; and when this latent Air is by 
thoſe Means extricated, it occupies a Space infi- 
nitely larger in the exhauſted Receiver than it did 
before ; but both theſe Kinds of Air abound plen- 
tifully m the Food during its Maſtication and Mix- 
ture with the Saliva, . 

* This kind of Mucus is ſo requiſite and neceſ- 
fary to Life, that no Animal is deprived of it ; and 
there can be no ſurer Preſage of the fatal Event of 
a Diſeaſe, than the Abſence of that which ſhould 
render the Fauces ſupple and ſmooth. A Mucus is a 
ſomewhat oleaginous Subſtance, thicker than Wa- 
ter, but mifcible with that Fluid, and ſeparated 
from the Blood by the moſt ſimple Glands. Igno- 
rant Phyſicians often rejoice to find a Diſcharge of 
Mucus made by the Force of a ſtrong Purge, 5 
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if they had done a great Exploit, but which 1 is 
contrary to the Laws of Health. 

he back of the Tongue is full of ſmall Emi- 
nences, which diſcharge a Mucus eſpecially near its 
Root, which is connected with the Epiglottis 4, it is 
alſo furniſhed with the Foramen cæcum and mucous 
Crypte, and the glandular Expanſion of Vaterus 
covering the Tongue, continually moiſtens it with 
a viſcid Humour; all which Plenty of Mucus is 
not continuayly diſcharged, but ſtagnates, till it is 
expreſſed for Uſe by the motion of the Tongue, 
which ſtrongly compreſſes the adjacent Parts | in its 
Action. | 

The Mucus of the Mouth is certainly of great 
Uſe to retain the Air mixed with it, by its Tena- 
city, that it may be tranſmitted together with the 
Aliment into the Stomach, and there prove the 
Author of various Changes in it; for this reaſon 
the Mucus has a particular degree of Viſcidity ;; 
were it leſs tenacious, it would not retain the Air; 
and were it more ſo, it would not at all part with 
the Air. 

5 We have in another place queſtion'd whether 
all Air is of itſelf naturally ponderous, which is 
not yet ſufficiently determined ; but as for the Air 
which is-mix'd with our Aliment, there is no doubt 
but that gravitates. 

5 Philoſophers have not yet ſufficiently explain- 
ed nor accounted for the intimate Nature of this. 
wonderful Property Elaſticity ; it is evidently de- 
monſtrated that the Air may be extremely com- 
preſſed into a very ſmall Compals, and very much 
dilated into a great Space ; when 1t 1s compreſſed 
it ſuſtains a very great Weight, which upon ex- 
panding it will throw off. But the moſt ſagacious 
Sir Iſaac Newton ſeems to have come the neareſt 
to Nature of any in this Affair, for he firſt demon- 

ſtrated 
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ſtrated that one Kind of the conſtituent and leaft 
Particles of the Ait are not elaſtic, nor do they 
rform any Action like what we ſee in the Air; 
t if two of theſe ærial Particles come ſo near 
each other as is determined by the Creator, they 
will repel each other; and if any Body obſtruct 
their free Receſſion, it will be then removed with 
a conſiderable Force; alſo that this repelling Force 
increaſes as the component Particles of the Air 
approach nearer to each other, becoming almoſt 
infinite at the Point of Conta& ; much in the ſame 
manner as Loadſtones, having their ſimilar Poles 
oppoſed to each other ; as the South Pole of one 
to the South Pole of the other, they will repel each 
other with a conſiderable Force, the greater as they 
approach the nearer. | | 
7 The external Air, which encompaſſes the hu- 
man Body, is always colder than the Body itſelf ; 
But if it becomes equally hot with the Blood, it 
will be greatly rarified; and being received into 
the Mouth, will diſſipate, or break the ſmall Air 
Bubbles retained by the Saliva, Mucus, and Parts 

of the Aliment. fy | 
Was the Spring of the Air to be always of the 
fame Tenor, it would not produce many great Ef- 
fects ; but the cold Air which is received into the 
Mouth, and mixed with the Aliment, is after- 
wards expanded by the Heat of the Stomach, This 
Expanſion of Air by Heat is fo ſenſible, that I 
have viſibly perceived the Liquor aſcend in the 
zreal Thermometer whenever any Perſon entered 
the Chamber in which that Inſtrument was ſuſpen- 
ded ; fo that the Particles of Air contained in our 
Aliments are alternately contracted and dilated 
hereby, and the ſmall Veſicles which they compoſe 
are maintained as it were in a conſtant Syſtole and 
Diaſtole, performing various Impulſes by their 
| : Sides, 
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Sides, acting upon their containing Mucus, and the 
Parts of the Aliment which are contiguous; there- 
fore the Particles of Air in their Aſcent will be beat 
down again, will be expanded in their Deſcent, 
and will be alſo inflected by their expanſion, fo that 
the Aliment will ſuffer a perpetual Attrition, and 
put on the Nature of the Fluids, by which they are 
enc ed, or ſuffer a perfect Diſſolution, in fuch 
a manner as is requiſite to convert them into Chyſe 
in the Stomach. It is alſo evident, that the Food 
which has been well commuted. by Maſticatiom 

is in a manner formed into a fort of Chyle, for they 
are changed into a thick, white, uniform, and tur- 
bid Fluid; and its white Colour demonſtrates, that 
its oil Parts are intimately blended with its aque- 
ous, Barnitz like an Emulſion; whence, it 

s why Maſtication is fo neceffary to long Lit, 
inſomuch that it was a Maxim among the Ancien 

that he who did not chew his Food well hated <d his 
own Life; for the weak Attrition of the Stomach 
would not overcome the Coheſion of the Aliment, - 
if it were not to be firſt well divided with a con- 
ſiderable Force by the Teeth, and aſſiſted by the 
Action of the Air and diluting Saliva, without 
which it would not be converted into good Chyle. 
But good Blood can never be made of bad Chyle; 
an exact Maſtication is therefore to be greatly re- 
commended to every ſedentary Perſon, who lead: 
an inactive Life, as is generally the Caſe with Men 
of Letters, who do not exert muſcular Motion ta 
break the Aliment. Clowns and Labourers often 
omit Maſtication without any uneaſineſs or detri- 
ment. Lyons, Tygers, and other voracious Ani- 
mals do not chew their Food, and yet they quickly 
grow hungry again even after a plentiful Meal; 
they digeſt indeed with a great Force, but they do 
not make any large Quantity of Chyle W 2 
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Food, And thus alſo a Man might digeſt his Food, 
which has been ſwallowed whole, without any great 
Inconvenience, if he has firſt faſted a conſiderable 
time before ; the Acrimony of the, Saliva in that. 
2 ſupplying its want of Comminution by the 

eeth. 9144 


S. 70. The Food thus divided by the Teeth, 
variouſly agitated in the Mouth, intimately. 
mix d and diſſolved by the Saliva, and lubri- 
cated with its Mucus, is there forced over the 

Tongue towards the Fauces, or poſterior Part 
of the Mouth. In this Operation all the ſolid 
or fluid Aliment is preſſed by the conjunct, or 
elſe ſucceſſive Action of the ſeveral Muſcles 
(F. 62.) belonging to the Lips and Checks, from 
without and berwixt the Teeth into the inner 
Cavity of the Mouth, formed by the concave 
Part of the Palate and the Space under the 
Tongue; the two Jaws are then preſſed cloſe 
to each other, and the Aliment lodged upon 
the concave Surface of the Tongue, Which is 
at that time expanded by its fix Muſcles, and 
afterwards preſſes itſelf cloſe againſt the Roof 
of the Mouth and upper Teeth, making its 
Preſſure backward ſucceſſively from one Tooth 
to another; and thus the Aliment- is forced 
backwards from the Teeth by the Preſſure of 
the Tongue againſt the arched and furrowed 
Roof of the Palate, which is very convenient- 
ly formed to direct the Aliment towards the 
Fauces and Root of the Tongue, which per- 
forms this Motion by the ſucceſſive Action of 
its longitudinal Fibres, aſſiſted by its Geniogigſi, 


 Stylogloſſt, 
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Stylogleſſi, and Ceratogihſi Muſcles; a Cavity is 
then immediately formed for the Reception of 
the Aliment at the Root of the Tongue, cir- 
cumſcribed above by the Lula, Velum of the 
Palate, and the Tonſils; below by the Larynx 
and Pharynx, and behind by the Menbranes 
which connect the Vertebræ of the Neck, and 
inveſt the poſterior Muſcles of the Pharymx. 
The Tongue is next dilated, and its Root 
drawn forwards and upwards by the conjun& 
Action of its Gen:ogloſi, Mylagigſi, and Stylo- 
gliſi Muſcles, ſo as to come into Contact with 
all the upper Teeth; at the ſame time the Ve- 
lum of the Palate is drawn right upwards, by 
the Contraction of the Pterygo/taphylini Muſ- 
cles, ſo as to ſhut up the Opening of the Fauces 
into the Noſe; the Rima of the Glotris is alſo 
made narrower by its proper Muſcles, the U- 
vula too is drawn downward and forward up- 
on the Glottis by its Azygos Muſcle, in ſuch a 
manner, that with the Concurrence of the E- 
piglottis, all Communication is cut off between 
the Mouth and Lungs; and thus every Parti- 
cle of the ſolid or fluid Aliment to be ſwallow d, 
is convey'd into this Cavity of the Fauces, 
n any eſcaping into the Larynx and 
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There is not any one Function in the whole hu- 
man Body ſo difficult to be underſtood and deſcri- 
bed as that of Deglutition; nor is this at all ſur- 
priſing, fince of all the compound Actions in the 
Oeconomy this is the moſt complex; in this Acti- 
on the Aliment ought firſt to be convey'd into the 

| 2 Cavity 
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Cavity of the Fauces ; then the Oęſenbagus ſhould 
be opened, and at the ſame time the Apertures 
which are near the Oeſophagus, and lead into the 
Larynx and Noſe, ſhould be both exactly cloſed ; 
after this the Food ſhould flide in ſuch a manner 
over the cloſed Rima of the Glottis, and its cover- 
ing Valve the Epiglottis, that no Particle of the 
Solid, nor the kaſt Drop of Fluid Aliment flip in- 
to the Trachea, which would even be ſufficient to 
cauſe Convulſions, and danger of Suffocation. In 
order therefore to obtain a clear Notion of this 
complex and obſcure' Action, it will be neceſſary 
to divide its Hiſtory into Stages, and to trace the 
Aliment diſtinctly as it paſſes the ſeveral 
Cavities appertaining to the Mouth. The firſt 
(1.) of theſe Cavities is that of the Cheeks or Os 
externum, which is terminated before by the Cheeks, 
and the meeting of the Lips above the middle of 
the Chin; behind by the meeting of the upper Jaw 
with the Bones of the Noſe on each Side, and by 
the middle of the lower Jaw. The next (2.) is a 
Cavity under the Tongue in the Os internum, con- 
tinued from under its Lip, and on each Side to 
where the Membranes of the Mouth are continued 
to the Gums and lower Jaw. (3.) The Cavity above 
the Tongue, between its back and the concave Pa- 
late. (4.) The Cavity of the Faces, ſeated behind 
the Root of the Tongue; which Capacity is much 
enlarged or dilated at the time of Deglutition: the 
Bounds thereof are the back of the Tongue, the 
Velum of the Palate (which is a membranous Ex- 
panſion continued pendulous backwards, towards 
the Vertebræ of the Neck, from the poſterior Mar- 
gin of the Bones of the Palate, containing the U- 
vula in its middle) the 1#hmia, or Sides of the 
Fauces, deſcending from the back Part of each F- 
ramen Narium, the Top of the Laryus below, * 
5 6 6 
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the Membranes which inveſt the Vertebræ of the 
Neck behind. — The Progreſs of the Aliment is 
from the two firſt of theſe Cavities into the third, 

and from thence in the fourth; the Mouth of the 
Larynx is then ſhut, and that of the Pharynx dila- 
ted; and then the Aliment paſſes over the Epiglat- 

tis into the Fauces and Pharynx, in order to deſcend 
to the Stomach. Now ſuppoſe yourſelf about to 

ſwallow an Ounce of Water, or a morſel of Bread, 

their Conveyance into the Fauces will be thus: 

1. The Muſcles of the Lips and Cheeks being 

ſtrongly contracted, will ſuddenly protrude them 
to the Cavity above the Tongue; then, 2. the 
Tongue will be ſpread flat and hollow to receive 

them; and, 3. it will be preſſed ſucceſſively againſt 
the Palate, and ſo protrude the Aliment directed 

by its Sides into the then diluted Fauces, without: 
any Part eſcaping, But the Aliment is then arrived 
no further towards Deghatizion, than the Fauces 3 
it may therefore now be proper to deſeribe the 

Structure and Action of the — Velum of the 
Palate, with the other Parts of the Fauces, as they 

were by me explained ſome Years ago to my 

Hearers. 

The Mouth being opened, the Tongue depreſ- 
ſed „and the Light directed into the Fauces, we 
have then a View of its two anterior and kicral 
Columns, as alſo. of its poſterior ones; and be- 
tween. theſe anterior and poſterior Columns appear 
the Fonſils on each ſide; the upper Part of theſe: 
Columns are bent into two Arches, which meeting 
in the middle, form the Uuula; all which Parts: 
being very moveable, the Uvula with the Arches, 
are ſuſpended: freely in the Air, and ſuſtained by 
their Fibres being faſtened to the poſterior Part of- 
the arched Bones of the Palate. The conſtituent 
Parts are, the two Membranes, one inferior, look- 


ing 
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ing downward, and the other ſuperior, with its 
Surface upward ; the lateral Membranes, which 
inveſt the Columns and Tonſils; alſo the mucous 
Crypte, or Drains throughout the whole Extent of 
theſe Membranes, eſpecially in the open circular 
Sinuſſes of the Tonſils betwixt the Columns; the 
Uvula alſo, furniſh'd with its mucous Crypte ; with 
Veſſels of all Kinds; and various Muſcles included 
between the two Membranes. 1 

The inferior and callous Integument of the Pa- 
late, which is thick, furrow'd and arched, concave 
toward the ſides, but riſing into a Ridge in the 
middle, is in that Part of a particular Texture, 
different from any other; it inveſts the concave 
Baſis of the two arched Bones of the upper Jaw, 
as alſo of the Bones of the Palate, upon which lat- 
ter it becomes more ſoft, thin, and ſmooth; pro- 
ceeding back ward from the poſterior Margin of 
the arched Bones of the Palate, it forms the low- 
ermoſt and external Coat of the Velum Pendulum, 
being perforated thro? all that Extent with the ſmall 
Outlets of the mucous Drains, being alſo gonnect- 
ed laterally to the Membranes of the Mouth on 
each ſide the Velum. 

The ſuperior, ſoft, thm and ſmooth Integument 
of the Palate, which inveſts the upper Surface of 
the Palate-bones next the Noſe, becomes ſtill thin- 
ner in its Progreſs backward from the poſterior 
Margin of the Arches of the Palate- bones, where 
it gives an external and upper Coat to the Velum 
Pendulum, every where perforated with the Emiſ- 
faries of the mucous Drains, eſpecially towards the 
Uvula, it inveſts the ſuperior Parts of the Velum, 
and diſappears, by uniting itſelf into the lower In- 
tegument of the Palate, by which means they form 
one common Covering, which includes all the 
other Parts, 


Between 
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Between the two Membranes which form this 
common Covering, are interſpers'd an infinite Num- 
ber of ſmall Arteries and Veins, 'render'd very con- 
ſpicuous by Injecting, together with the Emiſſa- 
ries of the mucous Drains, the Tonſils, the mu- 
cous Crypte, or Drains themſelves, and the Dona, 
with its various Muſcles and Veſſels. 

The Tonſils are placed on each fide, berween 
the anterior and poſterior Columns of 'the Palate, 
being made up of the ſame mucous Integument, 
complicated into hollow Spires, in order to give a 
greater Extent of Surface for the numerous Emiſ- 
ſaries of the mucous Crypte, that they might re- 
main diſtin& and unobſtructed, to diſcharge their 
liquid Mucus at this Part; ſo that the Tonfils ap- 
pear to be Bodies made up of mucous Cryptæ, the 
Veſſels which convey and ſeparate; that mucous 
Fluid, and the Ducts which carry out and diſcharge 
the ſame, being all plac'd diſtinct in one Membrane, 
which is folded up by-hollow Turnings and circu- 
lar Windings; and that their Mucus might be 
more freely diſcharged at the time of Deglutition, 
we find the Tonſils are placed between the Muſcles 
of the Columns of the Palate ; the mucous Crypte, 
which are alſo remarkable in fame other Parts, are 
in none more large and numerous than in theſe, 

The Uvula is of a conical Figure, and of a very 
ſmooth or ſlippery, flexible and ſub-pellucid Sub- 
ſtance, full of the open mucous Drains, and fur- 
niſh'd with long muſcuar Fibres, termipating in a 
Point; and the Remainder of it is compoſed of an 
infinite Number of Veſſels wove together. - 

The numerous Veſſels of this Part are of almoſt | 
all the Orders of Arteries and Veins, ſerving ſame 
for the common Circulation, and others: chirfly for 
ſupplying the mucous Cryptæ. | 
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The Muſcles for the motion of the moveable 
Palate have been moſt exactly deſcribed by Fallo- 
pius, Valſalva, Morgagni, and Santorini; from which 
celebrated Anatomiſts we ſhall here take our De- 
{criptions of thoſe Muſcles, which ought to be re- 
Cited, in order to underſtand their Actions, which 
we are now going to enumerate. 
If the Mouth of a healthy Perſon be held open 
againſt the Light, and the back Part of the Tongue 
preſſed down, we have then an Opportunity of 
viewing the ſeveral Motions of the Velum, or 
moveable Palate ; which is a thing that well de- 
ſerves to be obſerved and conſidered by us. For, 
I. If the Perſon be not directed to any particu- 
lar Action, but breathes freely in the uſual man- 
ner, the acute fide of the connecting Membranes 
will appear, on each ſide of the back Part of the 
Tongue, a little before the coronoide Proceſſes of 
the lower Jaw, being continued and diſperſed into 
the Velum. Immediately behind theſe connecting 
Membranes, we meet with the two anterior Co- 
lumns of the Palate, which ariſing upward on each 
fide from the back Part of the Tongue, are inſert- 
ed into the Velum, where they make two narrow 
Arches, which uniting in the middle, form the 
Uvula. Behind theſe anterior we find the two po- 
ſterior Columns of the Palate, which reſembling 
the former, ariſe upward into the Uvula and pre- 
ceding Arches, almoſt difappearing in their fore 
Part. In a Space between the anterior and poſte- 
rior Columns are placed the Tonſils on each fide. 
And the laſt Part which offers itſelf to View, is 
the back Part of the Fauces, ſpread upon the Front 
of the Bodies of the upper Vertebræ of the Neck, 
furniſh'd towards the bottom with very large mu- 
cous Drains, ſo conſpicuous as to reſemble little 
Uſers, | 

II. If 
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II. If the Perſon then endeavours to blow out 
his Breath thro? his Mouth only, whilſt it remains 
wide open we ſhall then have an Opportunity of 
ſeeing, 1. The Uvula, hanging indeed pendulous, 
as before, but at the fame time much more elon- 
gated, by being more ſtrongly and highly lifted 
up. 2. The Velum, or moveable Part of the Pa- 
late, will then be ſtrongly, and ſuddenly elevated 
in its anterior Part; ſo that the before ſmall Cur- 
vatures of the Arches will now form Segments of 
much larger Circles, by which means the Arches 
will become much wider and more open, 3: The 
adjacent Parts, fituated behind the preceding, be; 
ing-at the ſame time lifted upwards and forwards; 
become more conſpicuous, and appear to be archi- 
form, like them, capable of being drawn backward 
and forward, and of reſting, ſo as to be eaſily di 
ſtinguiſh'd, 4. Alſo the lateral Columns of the 
Palate will be elevated at the ſame time, and in 
the ſame Action. 5. The back Part of the Fauces 
becomes more expoſed to View in its upper Part, 
where it appears ſo beſet with Mucus, that the Ig- 
norant being deceived with its whitiſh, Hue, ima- 
gine the whole to be ulcerated. 6; All theſe ap- 
pear the more evident, as the Air is more ſtrongly 
YN and ſwiftly drove exactly thro? the Mouth only; 


inſomuch that the Proſpect enlarges to near dhe 
F lateral Openings of the Euſtachian Tubes. 7. The 
| Poſterior Cavities of the Noſe will be alſo ſhut, by 
| the Velum being drawn upwards, and then-prefled 
i forwards. 8. The Communication between the 
1 Mouth and Noſe will by that means ceaſe, becauſe 


| the Velum acts the Part of a ſhutting Valve. 


III. Theſe Appearances being duly obſerved, 
and the Parts yet remaining in their former Situa- 
tion, let the Perſon endeavour to draw the Air 


quickly and ſtrongly thro* his Mouth only, not 
M2 any 
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any thro? his Noſe, the Parts all that while keep- 
ing the Situation before deſcribed II. By that 
means it will appear that Reſpiration may be per- 
formed barely by the Mouth only, notwithſtand- 
ing the Noſe being open in its anterior Part 
therefore the Force which at that time preſſes the 
Velum, fo as to prohibit the Air from paſling into 
the Mouth thro? the Noſe, muſt be capable of 
reſiſting the Preſſure of the whole Atmoſphere. 
TV. When all the preceding Obſervations have 
been carefully made, let the Perſon then ceaſe to 
breathe thro his Mouth only, and alſo breathe thro? 
his Noſe ; at that Inſtant all the Parts will be re- 
ſtored exactly to the State deſcribed at I. The 
Uvula deſcends, and becomes ſhorter, the Arches 
are let down, and become narrower, the poſterior 
Arches deſcend, and are cover'd more than before 
by the anterior ones, and all the adjacent Parts de- 
ſcend downwards, and are drawn more forward 
the Fauces behind are more cover'd, and conceald 
by them, the Cavities of the Noſe above the Fauces 
are render d more capacious by the Velum deſcend- 
ing forwards ; and there is a free Communication 
reſtored between the Noſe, Mouth, Fauces, and 
Lungs 3 the Air may therefore paſs and repaſs all 
thoſe ways. | ge 
If then the Perſon tries to draw the Air only 
thro? his Noſe, and not at all thro' his Mouth, tho 
it be held wide open, and the Tongue moderately 
depreſſed, there will then appear to the Obſerver, 
1. The Velum of the Palate drawn downwards and 
forwards cloſe upon the back of the Baſis of the 
Tongue. 2. The two Columns of the Palate will 
be contracted downward, and cloſe to the Sides of 
the Baſis of the Tongue. 3. The poſterior Part 
or Baſis of the Tongue will be expanded towards 
the Columns on each fide, and will riſe upward in 
a Curve, 
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a Curve, fo as to come into Contact with the Yelum 


of the Palate, and wholly intercept the Inſight to 
the Fauces, 4. The Sides of the Baſis of the Tongue 
will be very much expanded towards the Columns, 
and elevated to near the height of the middle of 


thoſe Columns. 5. The Paſſage for Air this way 


is by that means. exactly cloſed, ſo that it cannot 
paſs in the leaſt, becauſe the ſtrict Approximation 
of the Velum palati againſt the Tongue, before the 
Epiglottis, is very viſible to the Eye; thus the Air, 
being ſtopt from paſſing this way into the Lungs, 
notwithſtanding the Mouth's being wide open, = 
the Thorax dilated, will endeavour to ſeparate the 
Parts now in Contact by the Preſſure of its whole 
Weight ; ſo that the Force by which the Tongue 
and Velum are cloſed together mult be very conſide- 
rable. 6. The Air will then ruſh with a conſidera- 

ble Impetus thro' the Noſe and Fauces into the 
Lungs. . 7. The lower Parts of the flexible e 
narium will be contracted and preſſed inward, by 
which means the Noſe will become narrower and 
ſharper from the Preſſure of the ambient Air upon 
the external Surface of the Noſe, which is much 
broader than the open Space of the Paſſage thro* 
the Noſe; ſo that, 8. The Dilators of the Noſe 
muſt exert a conſiderable Force at that time, to 
ſuſtain the Ma, and increaſe the Foramina narium, 
which would be otherways occluded by the Preſſure 
of the Atmoſphere ; this will be ſenſible to any 
Perſon who obſerves this Experiment in another; 
ſo that in this Action there will be a Cavity farm'd: 
about the Fauces, not communicating with the 
Mouth, but opening into the Noſe, and having a 
free Paſſage for the external Air thro? their Cavity 

and the open Glottis into the Lungs, the Cavity be- 


ing limited before by the Baſis of the Tongue, 
_ Which is elevated at its Root, and alſo dilated there 


M 3 towards 
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towards each fide ; the Velum of the Palate is then 
preſſed cloſe to the Baſis of the Tongue, being at 
the ſame time contracted downward, and on each 
ſide upon the back of the Tongue ; the Cavity 
thus formed behind the Yelum, is limited below by 
the Baſis of the Tongue, behind which is the Epi- 
glottis, with the Laryns and Pharynx. 
VI. All theſe Appearances being carefully ob- 
ſerved, let the Perſon be deſired to blow all his 
Breath ſtrongly and quickly thro? his Noſe only, 
without letting any Part eſcape thro* his Mouth; 
in which Caſe every Part will remain, and ap 
as we before deſcribed, except that the Alæ of the 
Noſe will not then be contracted, nor compreſſed 
by the Atmoſphere, but will be rather dilated, or 
thruſt outwards, and by that means be elevated, 
And theſe are the ſurpriſing, neceſſary, and moſt 
uſeful Actions performed by this acceſſary Organ 
of Deglutition. We have been the more particu- 
lar in deſcribing theſe Appearances, that we may 
have a better Notion of the Action of the Muſcles 
belonging to this Part, which are exactly deſcribed 
by Fallopius, Valſava, Morgagni, and Santorini, as 
follows, IT 

1. The Thyro-Palatinus of Santorini, which draws 
the anterior Part of the Velum forwards, down- 
wards, and to each Side, and applies it to the Baſis 
of the Tongue, then elevated and expanded, ex- 
preſſes the Mucus of the Tonfils and of the other 
mucous Drains,at the fame time they draw the Lula 
downward and forward, make the Arches of the 
Palate flatter, and in the laſt Act of Deglutition 
they in ſome meaſure elevate the thyroide Cartilage 
and the Larynx towards the LUVula; they lubricate 
the external Surface of the Aliment with the proper 
Mucus, and then protrude it into the open Mouth 
of the Pbarynx; they help to enlarge the Cavity 1 
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the Fauces in the foregoing Action, and ſeem to 
drive the Larynx a little outward as well as upward, 
and by that means to thruſt the Gloitis under the 
CEE of the Epiglottis, which is then thruſt back- 
ward, „ 
2. The Pharyngo- Palatinus of Santorini, which 
draws the Velum backward, upward, and to each 
Side, and elevates the poſterior Part of the Pharynx, 
alſo preſſes the Uvula and Velum downward, in ſome 
meaſure elevates the adjacent Parts of the Pharynx, 
and applies it to the depreſſed Velum; it alſo in 
many reſpects conſpires to act together with the 
Thyro- Palatinus, as will appear from what was be- 
fore ſaid of that Muſcle. | 
3. The Gloſſo- Palatinus of Santorini, which draws 
the anterior, lateral, and upper Parts of the Velum 
forward and downward, and preſſes it againſt the 
back of the Tongue, which is then elevated and ex- 
panded, at the ſame time preſſing out the Mucus 
from the Tonſils and adjacent Drains, it alſo de- 
reſſes the Uvula downward and forward, and ren- 
ers the Arches of the Velum flatter ; elevates the 
lateral and poſterior Parts of the Tongue, and preſſes 
them againſt the Velum towards the laſt Part of De- 
glutition, alſo lubricating the external Surface of 
the Aliment ;z and then protruding the ſame into 
the open Mouth of the Pharynx, it alſo aſſiſts in 
forming the Cavity of the Fauces of the preceding 
Action. 
4. The Hypero- Pharyngenus of Santorini, which 
by the Direction of its Fibres draws the Velum up- 
wards ſtrongly and equally together with its Arches 
towards the poſterior Margin of the Bones of the 
Palate, ſo that when it acts with the Conjunction 
of the preceding Muſcles, it. compreſſes and in- 
creaſes the Contact of the Tongue and Velum, it 
prevents the Velum in that Situation from being 
M 4 moved 
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moved forward towards the Mouth, or backwards 
towards the Fauces, by the Force of the Air, and 
therefore determines the Paſſage of the Aliment to 
the Fauces in Deglutition, and of the Air thro” the 
Noſe only in Expiration and Inſpiration. | 
If all theſe Muſcles act together, and coneur 
with the Action of the Muſcles which elevate and 
expand the Baſis of the Tongue, they then make 
the Velum immoveable, either back ward or forward, 
whilſt there remains a free Paſſage thro* the Noſe 
and open Glottis, in fuch a manner that Reſpiration 
may be performed thro? the Noſe only, without 
any Air paſſing by the Mouth. | 
g. The Spheno-pterygo-palatini of Cowper, which 
dilate the back Part of the Velum, and expand it to 
each Side, at the ſame time they ſtrongly move it 
on each Side towards the Hooks of the internal 


Wings of the Pterygoide Proceſſes backward, and 


in ſome meaſure depreſs the ſame as by the Dire- 
ction of a Pully, by which means they draw the 
Velum backward, fo as to ſhut the Foramina Nari- 
um in that place, and direct the Aliment contained 
in the Fauces into the Pharynx, in the laſt Act of 
Deglutition. | | 

6. The Sphæno- palatiui, or Spheno-flaphylini of 
Cowper, which ſtrongly move the poſterior Part of 
the Velum backward, and ſomewhat obliquely up- 
ward, moving the Uvula together with it, they 
dilate and expand the Yelum, and preſs it againſt 
the anterior Part of the firſt Vertebra of the Neck; 
they alſo ſtrongly and exactly ſhut up the poſterior 
Cavity of the Foramina Narium and prevent any 
Air from paſſing or repaſſing that way thro? the 
Noſe; ſo that they ſuſtain the whole Preſſure of 
the Atrnoſphere, when the Air by its Weight ruſhes 


into and dilates the Lungs thro' the open Mouth 


and Glottis, they occlude the Openings of the Euftar 
; chian 
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chian Tubes, and protrude the Aliment from thoſe 
Tubes in Deglutition; they alſo contract the Ca- 
vity of the Fauces, and prevent the Aliment from 
regurgitating out of the Fauces into the Noſe. 
If one diligently inſpects the two laſt Pair of Muſ- 
cles acting together, the Velum of the Palate may be 
ſeen plainly ſtretch*d and expanded every way; be- 
ing by that means enlarg'd, it becomes better fitted 
for cloſing the poſterior Foramina of the Noſe and 
Openings of the Euſtachian Tubes, and to protrude 
the Aliment in Deglutition down into the dilated 
Cavity of the Pharynx, at that time elevated, and 
to direct the Air and Voice thro? the Mouth only. 
But when all the four mentioned Muſcles act toge- 
ther in their various Directions, the Baſis of the 
Tongue muſt then be elevated, drawn back, and 
cloſely applied to the Velum, the Epiglottis will be 
exactly and every way adapted to the Rima of the 
Glottis, the Velum drawn up tight, will preſs againſt 
the Aliment to be ſwallowed, will be re- acted up- 
on by the Baſis of the Tongue, Larynx, Epiglottis, 
and Pharynx; ſo that the Aliment will be preſſed 
backward into the Mouth of the Pharynx, at which 
time there will be a Cavity formed in the Fauces, 
then only communicating into the Oeſophagus ; but 
when theſe Muſcles act ſucceſſively, and in various 
Combinations, the Air then ſuffers various Agita- 
tions, by the different Motions of the Velum, in its 
Paſſage through the Mouth and Noſe ; by which, 
with the Vibration of the Glotlis, and other mem- 
branous Parts, the Voice is modulated, varied, and 
articulated in Speech. Pe 

7. The Azygos of Morgagni draws the Uvula 
directly forward and downward, by which means 
it covers the poſterior Part of the Glottis behind the 
Epiglottis, which Part of the Rima, by the Eleva- 
tion of the hollow Apex of the Epigloitis, is not _ 
a a y 
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actly cloſed in the laſt Part of Deglutition without 
this Aſſiſtance; by this means no Part of the Ali. 
ment is admitted to paſs in Deglutition under the 
Epiglottis, or on either Side of the Glottis, but is 
all protruded into the open Pharynx, without lea- 
ving any Part behind; inſomuch that fluid Ali- 
ments, which preſs every way, cannot inſinuate be- 
twixt the Glottis; for if after Deglutition a ſmall 
Part of the ſolid or fluid Aliment ſhould remain 
upon the Rima of the Glottis, or its ſmooth Sides, 
it would be carried thro' the Rima by the Air in 
Inſpiration, and excite a moſt violent Cough, ſome- 
times even to ſuffocation. When the Uvula is loſt, 
it occaſions that Diſorder, but does not hurt the 
Voice. The Uvula is then of Service to the Epi- 
glottis, and various other Uſes; it ſtops out the 
groſſer Particles which float in the Air we breathe, 
it licks up and ſtops the Mucus of the Tongue in its 
natural Deſcent towards the Glottis, and prevents 
it from being thrown upon the naked Larynx by 
the Tongue ; it ſerves as an arched' and ſlippery 
Bridge, exactly fitted every way to cover the convex 
Sides and Rima of the Glottis, for the Aliment to ſlide 
eaſily along in Deglutition; it prevents the Aliment 
from falling out of the Fauces into the Larynx in 
Deglutition ; and being moved by its Muſcles, pro- 
trudes the Aliment backward into the upper Part 

of the Fauces. 99 5 | 
The Uſes of the Velum of the Palate are, to ſerve 
as a Valve for opening and ſhutting the Cavity of the 
Noſe into the Mouth, and to ſerve as a Partition or 
Valve betwixt the Cavities of the Mouth and Noſe; 
to dilate the Cavity of the Fauces above, and contract 
it below; to depreſs the Aliment into the Pharynx 
in Deglutition, and to modulate the Voice, by di- 
recting its Tone thro? the Noſe, Mouth, or both; 
and by the Aſſiſtance of the Uuula, to prevent the 
. Aliment 
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Aliment from flipping into the Lungs in ut 
tion; alſo to Ab the Surface of the N 

Thus we have deſcribed the Paſſage of the Ali- 
ment into the Fauces only, the Pharynx being as yet 
not opened: ſo that if a Perſon ſhould laugh, talk, 
or ſneeze at that time, the Aliment would 
gitate thro* the Noſe, or elſe ſlip into the Laryae, | 
and excite a convulſive Cough. But to prevent 
thoſe Inconveniences, Nature has made good Pro- 
viſion, 

At the time when the Aliment i is convey'd 1 into 
the Fauces, there is a conſiderable Cavity formed 
there for its Reception. This Cavity 1s limited 
before by the Tongue, applied to the Roof of the 
Mouth, and preſſed againſt the Velum of the Pa- 
late, which is alſo ap 1 its proper Muſ- 
cles, (1, 2, 3, 4.) n into Contact with 
the Sides of the Fauces and Arches of the Palate, 
It is limited behind by the Yertebre of the Neck, 
lined with ſeveral Muſcles and Membranes, and lu- 
bricated with numerous ſmall mucous Glands, 
This Cavity is principally enlarged downwards, 
when the Larynx, Os Hyoides, and Tongue, are 
drawn ſtrongly upwards, — the Pharynx is re- 
lax'd, and the Aliment protruded into it. The 
Cphalo-pharyngei Muſcles, undeſervedly rejected 
by the Moderns, do then elevate the Pharynx, and 

expand its membranous Coats. So that while the 
Bag form'd by the Pharynx is dilated backwards, 
its anterior Part is depreſſed, and its Sides elevated 
and expanded by the S:ylopharyngei, and the muſcu- 
lar Fibres which come from the Os Sphenoides; alfo 
the Parts which ſhut up the Cavity of the Noſe.con- 
tribute to form this 15 ifundibulum of the Pharynx. 
But the Paſſages to re Noſe and Larynx are to be 
at this time occluded, to prevent thoſe Parts from 


being offended by a Regurgitation of the Align 
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The Foramina Narium are cloſed by the Velum of 
the Palate, being elevated by the Spheno-palatins 
Muſcles, and by the Spheno-pterygo-palatini, which 
move the whole Velum upwards, and ſhut the po- 
ſterior Opening of the Foramina Narium with it like 
a Valve, — But the Glotis is to be alſo cloſed at 
the ſame time; which is not done, as many ima- 
gine, by the Epiglottis; for that is ſomewhat erect, 
and not eaſily inverted, becauſe of its Connection 
with ſtrong Ligaments to the Sides of the Tongue; 
ſo that it cannot ſhut the Glottis, only prevent any 
thing from falling into it, in paſſing from the Baſis 
of the Tongue. The Ary-arytænoidei Muſcles do 
thus clofe the Glottis, and ſo cloſely approximate 
the Sides of its Rima, that not ſo much as the leaſt 
Air can paſs thro? ; the Uvul is then placed round 
the Glottis, behind the Epiglottis, by the Action of 
the Azypos Muſcle of Morgagni, by that means 
cloſing the Glottis, ſo that any adjacent Parts of the 
Aliment cannot fall into the Larynx with the Air in 
the next Inſpiration. There are ſome indeed who 
will not admit this Action to the Lula; but it is 
apparently true from Obſervations in the Diſeaſes 
of the Uvula., For the Uvula being lit or de- 
 Rtroy'd, neither injures the Voice nor Deglutition, 
only the Patient will be perplex*d with a Cough in 
ſwallowing, becauſe all the Aliment does not paſs 
clean over the Glottis (behind the Epiglo!tis) into the 
Gula, but ſome Part adhering about the Rima, is 
thrown into the Larynx in the next Inſpiration, 
where, by irritating the tender and ſenſible Mem- 
branes of the Aſpera Arteria, it will not fail to ex- 
cite a convulſive Cough and Suffocation, if it be not 
happily ejected. Such was the Caſe of a Dani/b 
Nobleman, who endeavouring to return an Anſwer 
while he was ſwallowing a Mouthful of Meat, 
was ſuddenly ſtrangled z and upon opening his 
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Body, the Morſel was found ſtuff d in between the 
MA >. | 8 
8. 71. Then the Os Hyoides, and Parts there- 

to connected, are ſtrongly drawn upwards and 
forwards by the Action of the Genzogloff, and 
ſometimes of the Mylaglaſi, or the lateral Fi- 
bres of the Gentobyorder (which latter ariſing 
from the inſide of the Chin, under the Genio- 
ud, are inſerted about the ſmall cartilagenous 
. of the Os Hyoides; alſo by the Action 
of the Mylabyoidei, which arifing with a broad 
Tendon from the middle of the Baſis of the 
Os Hyoides, is afterwards inſerted by a large 
Aponeurgſis into the lower Jaw, from the grind- 
ing Teeth too near the middle of the Chin, 
poſſeſſing all the Space betwixt the inſides of 
the lower Jaw and Os Hyoides, they draw the 
Os Hyoides in all Directions towards the lower 
Jaw, and to each Side; they draw that Bone 
upwards and forwards, and elevate all the Parts 
connected to and upon it, as the Tongue, &c. 
alſo by the Stylocerato-hyoidei, which ariſe 


ſharp and fleſhy, from the S:ylozde Proceſſes of 


the Oſſa Temporalia, and deſcending obliquely 
forwards, they are generally perforated by the 
Digaſtrics, (F. 60.) are inſerted into the Articu- 
lation of the greater Horn with the Os Hyozdes, 
and its Baſis, and ſerve to draw the Os Hyoides, 
with all connected to it, upwards and back- 
wards ;) the Baſis of the Tongue is alſo expan- 
ded, elevated, and drawn forwards;. the Os 
 Hyoides is preſſed up againſt the moveable Pa- 
late, the Paſſage to the Noſtrils is by that 

means 
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means ſhut with the Velum, and the Os Hyoides 


and Larynx are approximated cloſe to each o- 
ther in their Elevation, by the Contraction of 
the Thyro-hyoidei (which ariſe fleſhy from the 
Side of the Os Hycides; and deſcending, are 


inſerted by a large expanſion into the ſcutiform 


Cartilage, and continued to the lower and la- 
teral Margin of the ſame:) The Parts thus e- 
levated, preſs back upon the Aliment to be 


ſwallow'd, and by that means keep down the 


Eprighttis from riſing, which together with 
the Uvula, ney {ore by its proper Muſcles 
upon the Rima of the Ghttis, cloſe up the A- 
perture which admits the Air in Inſpiration 3 
they likewiſe ſpread upon the Surface of the 
Aliment a lubricating Mucus, preſſed out of the 
Velum of the Palate, Uvula, Tonſils, Root of the 
Tongue, the Epiglbttis, and its Glands, with 
the Glandulæ arytænoidæaæ, and mucous Drains 


of the Pharynx, much facilitating the Deglu- 


tition of the Aliment; the elevated and ex- 
panded Root of the Tongue, - with the Os 
Hyoides and Larynx, are then drawn forwards 
by the Genzoghfe, Myloghffi, Genio-hyoidei and 
Mylo-hyoidei Muſcles, which by that means 
ſufficiently dilate the Fauces and Pharynx, con- 
nected to the Root of the Tongue, Os Hyoides 
and Larynx, ſo far as to make room for the 
Aliment to be ſwallowed, eſpecially when the 
external Prerygoidei and ſome Fibres of the 
Maſſeter Muſcles violently draw the whole 
lower Jaw forwards, by which means the Ca- 
vity is much enlarged, while the G/zſo-pharyit- 

get, 
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gei, Hyo-pharyngei, Thyro-pharyngei, and 
Cricd- pbaryngæi Muſcles diſtract and dilate the 
Pharynx, by drawing it forwards, and to each 
Side; and thus the Aliment is convey d into 
the dilated upper Part of the Pharynx to be 
fwallow'd, hs Aperture of the Larynx is 
cloſed, the Oefophagus is then relax d, the 
Stylo-pharyngei contracted, and conſequently 
the Aliment preſſed into the upper Part of 
the Gula. But at the ſame time the Pharyme 
is dilated, the Velum of the Palate is alſo ex- 
nded and elevated by its proper external and 
internal Muſcles, which cloſe up the poſterior - 
Foramina of the Noſe, direct the Uvula, and 
ſo prevent any Regurgitation of the Aliment 
into the Noſe and Glotres. * 
$. 72. The very Inſtant after theſe Actions 
have been performed, all the Muſcles (5. 71.) 
which were then contracted, are now relaxed, 
and both the Sterno-Hyoidei begin to act (which 
arifing fleſhy from the inſide of the Clavicles, 
near the Sternum, and adjoining Sternum it- 
ſelf, aſcend ſtrait upward to their Infertion at 
the anterior Part of the Baſis of the Os byoiges) 
and at the fame time the Sterm-thyroider are 
contracted (which ariſing from the upper and 
outer Margin of the Stermm and Clavicles, - 
aſcend to the Baſis of the ſcutiform Cartilage, 
to which they are connected, and are inſerted 
obliquely outwards into the lateral and exter- 
nal Tubercles of the ſame Cartilage) together 
with the Coraco-hyoidez on each fide (which 
ariſing round and fleſhy from-the upper 005 
Ty | * 


I 
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of the Scapula at the Root of the coracoide 


Proceſs, forms a digaſtric Muſcle in its Pro- 
greſs, and is inſerted into the anterior Part of 


the Os hyoides by which Mechaniſm the 


broad and back Part of the cricoide Cartilage 
is prenled backwards and downwards againſt 
the Pharynx; at the ſame time the depreſſing 
Muſcles of the Palate are contracted with a 
great Force, and an almoſt convulſive Celerity 
(the Gee Pharyngo. ſtaphylini, and 
Azygos of Morgagni) whereby the Velum of 
the Palate, then expanded and drawn tight 
upwards, is now pull'd down, and protrudes 


the Aliment in the Fauces into the Mouth of 


the Pharynx, now elevated and dilated, the 
Gloſſo-ftaphylini and Pharyngo-laphylini being 
at the ſame time contracted ; then the GH o- 
pharyngei, Hyopharyngei, and Thyropharynget 
are contracted with a convulſive motion, like 
the former, by which the Tongue, Os hyordes, 
| . and back Part of the Pharynx, are 

preſſed together, and protrude the Aliment for- 
cibly into the Mouth of the Oęſophagus; thus 
the Pharynx is cloſed, and the Oefophagus con- 
tracted at the ſame time; the former of which 
ariſes from each fide of the coracoide Cartilage, 
and embraces or externally inveſts the Mouth 
of the Oeſophagus; and thus the Aliment preſ- 
ſed down in Deglutition, will reſide in the 


Cavity of the Ogſpbagus, under the Pharynx. 


Thus operoſe or laborious is the Buſineſs of 

Deglutition, which requires the Concurrence 

of ſo many Organs and their Actions, vw 
| mu 
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muſt conſequently render this Function fubs 
ject to various Accidents and Diſeaſes ; but 


from a Conſideration df the Structure and A- 


Cition of the ſeveral Parts concerned, we may rea- 
dily underſtand why dry Food is /o difficult 70 
fwallow?, the Saliua — Mucus of the Fauces 
being not ſufficient to mollify and lubricate it; 
alſo why upon a loſs of the Uuula, a Perſon is 
troubled with a Convulſive Cough, and threats 
ned with Suffocation' in ſwallowing his Ali- 
ment; and laſtly, why the Aliment regurgi- 
tates into the Noſe in ſwallowing When t * 
Velum of the Palate is divideds? Whence alſo 
it appears that the moveable Velum of the Pa- 
late performs the Office of a ſhutting Valve 
with reſpect to the Noſe, and of a depreſſing 
Muſcle with regard to the r | 


4 The Morſule of Allmnent is now convey's in in- 
to the Fauces, the Apertures of the Noſe and Glot- 
tis being cloſed, and the Pharynx dilated, to make 
ſufficient room for the Food in Deglutition 3 it 
therefore now remains for it to be protruded into 
and "thre? 'the"Gulay which is the laſt Buſineſs of 
Deglutition ; in order to this, the Pharynx muſt 
be contracted in its Diameter by the Sterno-hyoidei, 
Sterno-thyroidei and Goracoidei, which draw the La- 
ryne downward, and preſs it in ſuch a manner a- 
gainſt the Pharynx, as to ſtraiten the Gula, eſpe- 
cially as the muſcular Fibres (which ariſe from the 


Larynx and, Pharynx, and are interwove with tlie 


Hyopharingei , Thyropharingei, and Circopbaringei) 
contract the Capacity of the Pharynx, while the 
Velum of the Palate, being preſſed down by its 
proper Muſcles, protrudes the Aliment into the 
N Gula, 
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Gula, where, by the Contraction of the tu 


| Fibres of the Ocſophagus, it is further protruded 


down into the Stomach ; all the Muſcles therefore 
which before elevated the Pharynx, Larynx, and 
Os Hyoides, will be now * and only the 
Rima of the Glottis remain cloſed, by the Appro- 
ximation of the arytenoide Cartilages by their pro- 
per Muſcles, in ſuch a manner, that no Liquor 


can paſs into the Larynx as it deſcends thro? the 


Pharynx. _ 

40 4 Perſon cannot ſwallow a piece of ary Bread, 
when the Saliva and Mucus of the Fauces have been 
before exhauſted by eating of Bread and boiled 
Meat, except the Guia be moiſtened with Drink; 


for the exquiſite Senſation of the fine Meinbranes 


which line the Fauces and Pharynx, being offended 


by the Roughneſs of dry Food, will not admit, 


but exclude the ſame, as hurtful. 

3 The Velum of the Palate is 3 divided 
in venereal Ulcers, and the Fiſſure being dilated 
by the Preſſure of the Aliment, admits it into e 
Noſe ; which Diſorder 1s incurable, and cannot be 


remedied by a Plate of Metal, as may an Eroſion 


of the Bones of the Palate ; the afflicted. Patient is 
therefore obliged to preſs the Aliment down to the 
bottom of the Fauces with his Fingers, leaning his 
Head backward, unleſs he had rather ſuffer it to 
regurgitate into his Noſe. ' I, once faw a Child, 
who being born with a divided Uzula, could not 
ſwallow ; upon opening the Mouth of the Infant, 
the Uvula appeared to be divided; and upon or- 
dering it to ſhut its Noſe when it ſwallowed, the 
— deſcended without offending that Organ ; 
this ſame Child learned to ſpeak, but was obliged 
to ſhut his Noſe with his Hand at that time. 
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F. 73. The Gzla or Oeſpbagus is a diſtra- 
ctile Tube, compoſed of ſeveral Membranes or 
Coats inveſting each other; the firſt and in- 
nermoſt of theſe Coats is villous i or downy, 
furniſhed with many nervous Papillæ, lines 
the whole internal Surface of the Tube, and 
continually affords a Liquor ſomewhat thicker 
and more cily than the Sava, which is ſe- 
parated and diſtils down from the ſmall Twigs 
of the Arteries, diſtributed through the Oef6- 
phagus, and ſerves to lubricate the Paſſage for 
Deglutition, renders its Fibres ſupple, and fit 
fox Motu and defends them from the Rough- 
neſs of the Aliment, The ſecond Coat, which 
inveſts the former, is glandular 3, or rather 
full of Cryptæ, or Drains, which ſeparate and 
diſcharge the forementioned Liquor into the 
Cavity of the Tube; the other fide of this 
Coat conſiſts of many ſmall Veſſels, which 
ſupply Blood to the forementioned Glands or 
Crypte. This glandular and vaſcular 'Coat is 
inveſted by a muſcular one, conſiſting inter- 
nally of orbicular, and not ſpiral 4 Fibres, 
which are encompaſſed externally by longitu- 
dinal Fibres ; all theſe are again included in a 
thin cellular Membrane 5, conſiſting alſo of Fi- 
bres and fmall Veſſels, upon the back part of 
which are frequently placed rwe ſmall Glands 6 
on the outſide of the Tube, about the fifth 
Vertebra of the Thorax, which prepare a mu- 
cous Juice, ſerving to lubricate this Tube. 
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A piece of the Oeſophagus being turned inſide 
out, and ſuſpended in Water, in order to obſerve 
the internal Structure of this Coat, it appears vil- 
lous or downy, like Velvet; but theſe Villi are no- 
thing more than exhaling Arteries, which tranſmit 
the Injection of Ruyſch like little Worms; the 
ſame kind of Villi being alſo found in the Stomach 
and Inteſtines, they diſcharge a ſalival Fluid which 
does not coagulate by Heat; between theſe Villi are 
interſperſed many nervous Papille, whence pro- 
ceeds the exquiſite Senſe we obſerve in the Oęſopba- 
gus; theſe Papille are pendulous to a great length 
in a Tortoiſe, their Baſis being upwards, towards 
the Mouth, their Apex towards the Stomach ; it 
was neceſſary that the -Og/ophagus ſhould have an 
exquiſite Senſe, to receive or reject the Aliment. 
I faw a Lad who ſuddenly clapt a hot Furnep into 
his Mouth, which had juſt been taken out of the 
Pot by his Mother, and then ſwallowed it; as ſoon 
as the Turnep had reach'd the Stomach, the Child 
preſently dy*d in the utmoſt Miſery, = 

This Liquor is of a middle Conſiſtence, 505 
tween the Mucus of the Fauces and that of the 
Lungs; it may be ſeparated by ſcraping the inter- 


nal Membrane of the Oeſopbagus after Death, and 


may be again preſſed out by ſcraping a ſecond time. 
3 In this glandular Membrane are numerous 
Crypiæ, or mucous Drains, called by Daverney 
lenticular Follicules, leſs than the Eggs of Silk- 
worms, and like little Bladders, opening each with 
a large Orifice into the Cavity of the Oeſophagus, 
which diſcharge their mucous Liquor, ſeparated 
from their Arteries, and retained till preſſed out in 
Deglutition z to which Action it is ſo neceſſary, 
that we can ſcarce ſwallow any thing when that 
lubricating Mucus is wanting. From an Obſtru- 
ction of theſe ſmall Glands ariſes a Schirrus, and a 
difficulty 
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difficulty in ſwallowing, which gradually increaſes 
more and more, and is a Caſe that has frequently 
occurred in my Practice; the only Difficulty they 
have in ſwallowing, is from the Pain and Reſiſt- 
ance of the Aliment in its Deſcent. Ruyſch cured 
a Diſorder of this kind by a mercurial Salivation. 
This Diſeaſe ſeems to ariſe from the indulging of 
ſpirituous Liquors, and Drinks made very hot, 
which are now more in Ule than they were with 
our Anceſtors, | 

4 In Brutes, who have their Necks pendulous, 
the Gula is furniſhed with two Orders of ſtrong 
ſpiral Fibres, to make the Aliment which. they 
ſwallow aſcend ; and theſe Animals never vomit, 
nor can Deglutition in the human Subject be ex- 
plained by the Structure of this Part in them; as 
the Aliment in Deglutition deſcends per pendicu- 
larly in the human Body, it may be ſwallow'd with 
a leſs Force, capable of being exerted by circular 
Fibres; but no one ought to deny theſe Fibres to 
be muſcular becauſe they look pale, for the Colour 
of every Muſcle is of itſelf white, its Redneſs pro- 
ceeding from the Blood; nor is the Ocſophagus paſ- 
ſive, ſo as to perform the Office barely of a Tube 
to the deſcending Aliment ; but its Fibres being 
ſtrongly contracted on every fide, protrude the 
ſame into the Stomach ; but theſe Fibres act ſuc- 
ceſſively one after another, the Contraction begin- 
ning at top, and deſcending gradually to the bot- 
tom; nor has the Weight of the Aliment any con- 
ſiderable Share in this Action, for Poſture-maſters 
drink with their Heads downwards, and cauſe the 
Drink to aſcend, contrary to the Force of Gra- 
vity. | 
5 The external Membrane 1s that which ſerves 
as a Stratum, for the Paſſage of the Arteries and 
Veins which are diſtributed to this Part; ſor the 
t — Veins 
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Veins and Arteries are diſtributed freely in no 
Part, wherein they do not communicate with their 
proper reticular Cells, in whoſe Cavities they diſ- 
charge a lubricating Oil. 

6 Theſe two Glands are commonly called Dor- 
ſales, Verſellonius having deſcribed their excretory 
Ducts ; but no Body has yet been able to diſcover 
them after him. | | 

F. 74. The lubricated Aliment is therefore 
preſſed thro the ſlippery and dilated Oeſopha- 
gus, by the Contraction of its longitudinal and 
orbicular Fibres i; which at laſt protrude it 
thro' the broad Mouth of the Stomach, then 
open and relax'd, into its Cavity. 


: Theſe longitudinal Fibres dilate the Gula, 
ſhorten it, and approximate it towards the Aliment, 
to be ſwallow'd, while the orbicular Fibres con- 
tract it in diameter, and acting ſucceſſively down- 
wards from the upper Part of the Gula, they pro- 
trude the Aliment into the Stomach. 


FS. 75. The Aliment being thus convey'd 
into the Stomach, the Mouth of that Organ 
and the Gula are naturally cloſed, eſpecially in 
Inſpiration, by a thick feſby Muſcle", riſing 
above and below the Level, in the middle of 
the D:aphragm, through which the Gula is 
tranſmitted, and attach'd thereto by muſcular 
Fibres; by which means the Contents of the 


Stomach are prevented from being preſſed a- 
gain into the Gula. 


: The Oeſophagus does not perforate the tendi- 
nous, but fleſhy Part of the Diaphragm, leſt if 
© \"5Y there 
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there was an open Paſſage, the Aliment might 
again regurgitate out of the Stomach into the Gula, 
by the Preſſure of the Diaphragm in Inſpiration; 
but thus the Mouth of the Stomach is cloſed, at 
the ſame time and by the ſame Power which de- 

preſſes it, when we breathe-in the Air. 
We have now therefore a clear View of the Uſes 
of the Oeſophagus, and of the ſeveral Parts connect- 
ed to it above. In ſhort, Deglutition conſiſts (1.) 
In a Protruſion of the Aliment into the Fauces by 
the Muſcles of the Tongue. (2.) In a Depreſſure 
of it into and thro? the Pharynx (while the Aper- 
tures of the Noſe and Larynx are ſtrictly cloſed) 
by the Muſcles of the Velum, Tongue, Os hyoides, 
Larynx and Pharynx. And (3.) In a Propulfion 
of it thro” the Ocſopbagus into the Stomach, by the 
Contraction of its muſcular Fibres, which is alſo 
facilitated in its Paſſage by the lubricating Mucus 
of the Glands. Diſeaſes of the Oefophagus ge- 
nerally proceed either from a "Tumour of the ad- 
p_ Glands, or from a Cohefion of its Sides, I 
have ſeen a Tumour of the Parotids which totally 
obſtructed the Action of Deglutition 3 and Ruyſch 
_ deſcribes another Caſe of this kind from the glan- 
dulz dorſales being indurated and ſcirrhous, which 
would only yield to a Cure by the Power of a 
mercurial Salivation; the Oeſophagus coheres toge- 
ther, when all the oily Mucus has been before ex- 
hauſted from its cellular Texture by long faſting 
or fainting, in which Cafe Deglutition is ſuppreſ- 
ſed ; a miſerable Inſtance of which has occurr'd to 
my own Obſervation. © If it ſhould be aſk'd how 
it comes about that Liquors are ſometimes more 
difficultly ſwallowed than Solids ? the Anfwer is, 
that the Muſcles of the Pharynx being at that time 
paralytic and collapſed, the Solid has a greater 
Reſiſtance to open the fame ; but then again, 
* N 4 Fluids 
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Fluids are ſometimes more eaſily ſwallowed than 


Solids, when the Capacity of the Gula is ſtraiter'd 
by an A040 or n 


1 — — —_— 


— 


Concerning the Action of the Stomach 
| in digeſting the Aliments. 


HE Error of moſt who have endeavour'd to 

explain Digeſtion, has lain in their attribu- 
ting that Function to only one or fewer Cauſes than 
are concern'd therein, excluding the reſt. To avoid 
falling, into the like Error, we ſhall conſider the 
Stomach, 1. As a moiſt, warm, and cloſe Veſſel, in 
which the Aliment i 18 receiv d and retain'd ($. 76. ) 
2. As it is an Organ, ſupplied with ſeveral Hu- 
mours, for the Diſſolution of the Aliment (F. 77, 
and 78.) 3. As it acts upon the Food, by the 
Contraction of its own muſcular Coat (8. $1.) 
And laſtly, 4. As it receives an external Force and 
Preſſure from the adjacent Aorta, Diaphragm, and 
abdominal Muſcles ; from the Concurrence of all 
which very different Cauſes, the Function of the 
Stomach is perform'd, and ought to be explain'd, 


76. The ſolid and fluid Aliment thus ſwal- 
low'd. before diluted with the Saliva, mix'd 

with the Air, and now received into the cloſe", 
moiſt, and warm?, Stomach, does there quickly 

begin of its own accord to ferment, or putrify3'; 
according to the different Nature of the Ali 
ment 4 or Diſpoſition of the Stomach; and is 
eitherway wonderfully changed into an aſce/ 

cents, alcalgſcent o, rancid?, or glutinous? * 
: The 
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The opening of Animals alive, and the Ru- 
ctus's which aſcend a few Hours after a Meal, de- 
monſtrate that the Aliment ſtays ſome time in the 
Stomach; therefore the Food will in this reſpect 
ſuffer the fame Changes in the Stomach, which it 
would have undergone by ſtanding in a clean glaſs 
Veſſel, mixed with the Saliva, in a warm Place; 
it muſt be indeed confeſſed, that the Drink, — 
ſome of the more fluid Parts of the Aliment, paſ⸗ 
quickly thro? the Stomach, but the more ſolid are 
retained a conſiderable time. 

> The Heat of the Stomach may not only be 
eaſily render'd conſpicuous by the Thermometer, 
but alſo ſenſible to the Hand thruſt into the Belly 
of an Animal when expiring. This Heat of the 
Stomach is in a great meaſure communicated and 
heighten'd. by its Contact with the warmeſt Viſce- 


ra; the Heart lies upon the Diaphragm, immedi- 


atel y above it; the Liver inveſts it before, and on 
the Right-ſide, the Spleen on the Left, the Aorta 
behind, and the Pancreas with the ſplenic, celiac, 
and meſenteric Blood- veſſels at bottom; the whole 
Abdomen alſo conſtantly adminiſters the Heat of a 
Bath to it, But that —_ which exceeds Warmth 
by a few Degrees, is of all the moſt efficacious in 


changing the Aliment ; even Water fo putrifies by 


the Heat under the Tropics, as to emit inflamma- 
ble Vapours. The Heat of every Animal is always 
- greater than that of the Air in which it lives, nor 
can any Creature live when its Blood is reduced 
to the ſame degree of Cold with that of the 


Atmoſphere ; for the Heat of our Air never riſes 


to 90 Degrees, which is almoſt the perpetual De- 
gree of Heat in the Blood of living Animals; 
therefore the Heat by which the Aliment is atte- 
nuated in the Stomach, muſt be nearly the ſame 
with * under the Tropics, which ſpoils the * 
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eſt Wines or the beſt Ale. But all Vegetables 
ow and digeſt their Aliment with a much leſs 
Heat, which Dr. Grew has ſhewn to be about 530 
and 60 Degrees; for that diligent Naturaliſt and 
Phyſician made Tables containing the Heat of 
every Day for many Years, the Medium of which 
was as we have now mentioned. 
The general Error of Writers on Digeſtion 
has been, their conſidering but one fort of Change 
in the Aliment, as if we had never taken but one 
kind of Food; whence ſome will have the Diſſo- 
lution of the Aliment to be made wholly by Fer- 
mentation, and others barely by Putrifaction; 
both having ſome, but not the whole Truth on 
their ſide; for ſometimes neither Fermentation nor 
Putrifaction are perfectly preſent in Digeſtion, 
The fleſhy Parts of Animals and ſome Vegetables 
are naturally dif ma os to Putrifaftion, while Milk, 
the generality of Plants, and all Garden Fruits, are 
_} inclined to turn ſowr. Nor are thoſe to be confi- 
ded in, who utterly deny Fermentation to have 
any Share in Digeſtion ; ſuch ought to conſider, 
that the Stomach adminifters the ſame Heat and 
Moiſture, as if farinaceous Aliment was mixed 
with four times as much Water, and ſet in a di- 
geſting Heat, which would certainly turn it ſowr; 
nor can any Reaſon be given why the Stomach 
ſhould not make the fame Change therein, tho? it 
may be not ſo ſoon, or to ſo great a degree, thro' 
its Agitation, or a Mixture of the Bile. That a 
ſimilar Fermentation is often perform'd in the Sto- 
mach, may appear from the flatulent Diſtention of 
that 558 attended with Gripes and acid Ru- 
Etus's, after eating of Garden Fruits; for as Fer- 
mentation is obſerved to be the generating Cauſe 
of this elaſtic Air in fimilar Subſtances out of the 


Stomach, the ſame Phænomena muſt ariſe _ 
the 


5. 76. in digeſting the Aliment. 185 
the ſame Cauſe within the Stomach ; bur then this 
Fermentation is not carried to Perfection in the 
Stomach, ſince that would require the Aliment to 
ſtand at leaſt foyr or five Days therein, whereas it 
does not uſually ſtay above five or fix Hours upon 
the Stomach 40d, that Mixture in ſeveral Kinds 
of Aliments often prevents thoſe Changes uſually 
wrought by Fermentation or Putrifaction. Thus 
Milk will in a hot Summer turn ſowr in the 

of twelve Hours, and Blood will putrify in that 
time, if both are expoſed to the common Air z 
but when mixed together, the Mixture neither 
turns ſowr nor putrid, thro? the Reſtraint of their 
degenerating by their oppoſite Subſtance and Ten- 
dencies. 

All the fleſhy Parts, and the ſeveral Humours 
of Animals, except the Milk of Cattle feeding upon 
Herbs, do naturally putrify of themſelves, and will 
certainly do ſo in * human Stomach, if thoſe 
Powers are abſent which reſiſt Putrifaction; even 
all Sorts of Plants which come under the 7etrape- 
talbus and filiquoſe Kind, putrify with a cadaverous 
Stench, and afford a volatile Alcaly. Theſe Ap- 
pearances greatly favour the ancient Hypotheſis of 
— , or Digeſtion by Putrifaction, revived 


b | 
7 The whole Claſs of Vegetables, except a few 
of the aromatic and antiſcorbutic Plants, turn 
ſowr in a warm and moiſt Air, affording a vola- 
tile Acid; even the ſweet Meal of Oats, mixed 
with taſteleſs Water, turns extremely ſowr in a 
warm Place; and Muſt, or new Wine, alſo turns 
ſowr and corroding barely with Heat. 

By turning alcaleſcent, we mean, to approach 
the Nature of a lixivious Salt, produced by Fire; 
being acrimonious, of an urinous Smell, fermenting 
with Acids and tinging Syrup of Violets of a "ou 

Colour, 
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Colour. But lixivious or alcaline Salts are of two 
Kinds, 1. Fixed, being made from the calcined 
Aſhes of all green Vegetables, which diſſolved in 
Water affords a lixivious Salt. Even the ſowr 
Mood: ſorrel affords Aſhes by Fire, from whence 
may be made a Lixivium, perfectly endued with 
all the Properties of an alcaline Salt. The other 
ſecond Kind of this Salt is volatile, obtainable by 
Diſtillation from all the Parts of Animals or pu- 
trified Vegetables; in which Operation Part of the 
aſcending Vapours are turn'd into volatile Cryſtals, 
of a fœtid, urinous Smell, and fiery Taſte, 

All Oils grow rank when taken in a large 
Quantity upon a weak Stomach, to which State 
they have a natural Tendence, putting on the Qua- 
lity of a rotten Egg. If a Perſon ſhould eat a good 
deal of freſh Butter that has been fry*d, without 
drinking a ſufficient Quantity of ſome aceſcent Li- 
quor, it turns into a putrid, acrimonious Liquid, 


much of the ſame kind with the greeniſh Cruſt 


which is ſpread over Butter that has been long ex- 
poſed to a warm Air, being ſo extremely rank, 
that it leaves an intolerable Guſt for above an Hour 
after it has been taſted. From this Liquid ſtagna- 
ting in the Stomach there aſcends ardent and bitter 
Ructus's, and an inflammable Matter regurgitates 
into the Mouth, which was frequently by the 
Ancients miſtakenly called Bile. The like putrid 
Subſtance may alſo ariſe from ruſty Bacon or Lard, 
ſtale Eggs, oily Fiſh, &c. But that it is impro- 
perly called Bile, will appear from ts flaming like 
Oil in the Fire, whereas Bile being caſt upon the 
Fire, extinguiſhes it; nor is this eaſily produced 
in ſtrong and bilious Habits, but rather in weak 
and hypochondriacal People, where the Bile is in- 
active. | 
Nat 
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Not only glutinous, but ropy, drawing out 
into long Threads, and difficultly miſcible with 
Water; like what is made by boiling the F ect, 
Skin and Tendons of Animals in Water, , and. 
known by the Name of Glue. A Subſtance alſo 
of the like kind, but not ſo firm and ropy, may 
be made from Meal boiled with fo ſmall a Quan- 


tity of Water that it will not turn r : 1 clled 

Paſte, 2 4 
57 The 080 Cour: 7 of is Stomach 
l the Aliment, is villhus 2 or :downy, 
full of nervous Papillæ, "ſmall quadrangular 
Cells, Wrinkles 3, Pores, and tubuli, which 
latter keeps it moiſt + and clammy ; but the 
convex Part of the Stomach is furniſh'd with'a 
Variety of numerous ſmall Glands 5, arifing 
from and adhering to the vaſcular Coat, 'which 
receives Arteries from the Epigaſtricss, 6 and 
| _ other Branches, all from the cœliac Ar- 
tery, each of whoſe ſmall Branches being ſpent 
in a particular Diſpoſition, at laſt ſend off {mall 
Twigs opening into the very Cavity of the Sto- 
mach, which is alſo very plentifully furniſhed 
with ſmall Veins 7 and Nerves s, ſurpriſingly 
interwove with each other. This vaſcular In- 
tertexture therefore ſupplies the Stomach with 
minute, pulpy, and ſucculent Emiſſaries, di- 
ſpoſed in little Heaps, of a glandular, oval, or 
globular Figure, whence continually diſtils a 
thin, pellucid, and frothy Liquor 9 into its Ca- 
vity, ' Poiritous 10, and a little line ii, being 
neither acid ia nor alcaline is in the moſt vora- 
cious Animals a, but ſharp?53 and ſcowering ru 

ſuc 
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ſuch as have faſted long, being ſecerned into 
the Stomach by ſmall Ducts ſtriking off from 
the gaſtric Arteriolæ; beſides which Liquor 
the Stomach is alſo lined with a thick Mucus, 

ſeparated by ſmall Glands, collected and re- 
tained in their C2//{5'5, and afterwards expreſſed 
thro proper Emiſſaries into the Cavity of the 
Stomach. The muſcular Coat of the Stomach 
contracting as it empties, forms its preceding 
vaicular and villous Lining into large Wrin- 
Zles"7, that are wonderfully waved in and out, 
and again ſubdivided into leſs, which, toge- 
ther with the ſmall quadrangular Cells 8 pre- 
vent the groſſer Part 55 the Aliment from a too 
quick Paſſage; alſo retain ſome ſmall Part, 
which becomes acrimonious by fermenting 19, 
and by this, with Attrition 20 againſt each o- 
ther, excite to hunger. Thoſe Animals whoſe 
Stomachs are not furniſh'd with the foremen- 
tioned internal Coat and its Liquors, are uſually 
ſupplied with them in the Crop 21 or firſt Sto- 
mach, or elſe at the lower Mane of the Gula, 
next the Stomach. 


1 Being the ſame with, and a Continuation of, 
the villous Membrane of the Oeſophagus; being 
eaſily ſeparable in the Maw of a Hog, when it has 
been inverted and dipt in ſcalding Water. 
Conſiſting of Vaginulæ, or ſmall membranous 
Ducts, which direct the Courſe of and communi- 
cate with the ſmalleſt exhaling Arteries, and inha- 
ling or abſorbing Veins, thro? both which kinds of 
Veſſels the ceraceous Injection frequently paſſes 
thro? into the Cavity of the Stomach, but without 


| any Colour or Part of the Vermilion ; which Ex- 
periment 
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periment happened to be made by Rayſch about 
35 Years ago, when he was endeavouring to: ac- 
curately fill the Veſſels of the Stomach with his In- 
jection 3 the Blood ſometimes eſcaping thro? theſe: 
ſmall Arteries, occaſions bloody Vomits in pletho- 
ric Virgins, whoſe Menſes being obſtructed below, 
ſeek to be vented upwards. 

+ In a healthy living Man i it is ann but 
in the dead Subject, whoſe Parts are relaxed, they 
are not ſo conſpicuous, being fewer, more extenu- 
ated, and unequal. Theſe Rugæ are formed in the 
villous Coat of the Stomach, becauſe that is not ela- 
ſtic; and the more it is filled, there are the fewer 


Rugæ. 
Dog be opened, 


+ If the Stomach of a living 
you will find the internal Surface of it lubricated; 
and if the Mucus be abraded, it will preſently be 
again renewed from the numerous ſmall Pores: 
this Liquor is of the ſame nature with the Saliva, 
and wholly evaporates upon the Fi ire, without | 
leaving any Refiduum. 

Some had rather call them Crates, as Ruyſeh, 
than Glands, being lenticular Cells, which dif- 
charge their Mucus at a proper time, to moiſten 
the internal Cavity of the Stomach. 

. © Moſt of the Viſcera have but one arterial 
Trunk, which enters ĩts Viſcus in but one certain Part; 
yet we ſee the Stomach has four diſtinct Arteries, 
which enter it in as many different Places ; it ſeems 
to have this particular Structure, that the Circula- 
tion might not be interrupted, when one Artery is 
compreſſed in the Stomach diſtended with Food, 
which may frequently happen. 

7 Some of theſe Veins come from the Cava, 
thro? which the 6:raceous Injection is tranſmitted, 
in the ſame manner as it was before thro* the Ar- 
teries z a manifeſt Indication that the moſt n_ 
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and ſpirituous Part of the Aliment are abſorbed by: 
them in the Stomach. 

5 The numerous Nerves of this Part ariſe from 
the par Vagum, in conjunction with the intercoſtal 
Nerves and the ſemilunar Plexus, ſome of whoſe 
Branches terminate in the muſcular Fibres of the 
Stomach ; others are convoluted into various round 
or pyramidal Papillæ, which are diſperſed thro? 
the villous Coat, while other Branches are ſurpri- 
ſingly interwove in the nervous Coat of the Sto- 
mach, vaniſhing at laſt in that downy Subſtance, 
which, together with ſmall Veſſels, forms the vil- 
lous Lining of the Stomach ; whether the princis 
pal Office of this nervous Integument is to tranſ- 
fuſe the nervous Fluid. into the Stomach by their 
ultimate and open Branches, we are not yet able to 
determine; but it will appear that all the Nerves 
terminate either in Papillæ for Senſation, in mem- 
branous Expanſions, or in muſcular Fibres, but 
never end in cloſe Cells. Theſe Papiliz have been 
demonſtrated by Ruyſch in ſeveral of his later Pre- 
parations, tho? they may be alſo. proved to be in 
the Stomach by Experiment. The Vinum henedi- 
tum, which is made by letting red Wine ſtand a 
Night in an antimonial Glass, does not diſcover 
any uncommon Stimulus either to the Tongue or 
Noſe, and may be ſafely taken into the Stomach; 
but it is no ſooner arrived there, but it ſuddenly 
irritates the more ſenſible Papillz of this Organ, 
and excites a Vomit ; the Stomach is alſo ſenfible 
enough to accurately diſtinguiſh Poxſons, whence 


—— OT "IG ET TT To oY Cm SORES” WV Mt. —_ 


k od pa aa a. CG... to@ co 


822 Oo ka 9 > .uof 


— 


Mepfer well obſerves, there are ſeveral ſurpriſing 


Phenomena produced in this Organ by the Hem- 
lock whilſt it remains in the Stomach, which im- 
mediately ceaſe upon its being iſcharged. It is 
alſo from this exquiſite Senſation of the Stomach, 


that 
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cas ſom have imagined ir ts be the aß an 


| This Liquor is conſpicuous when it regurgi. 
tates into the Mouth of hard Drinkers who are 
faſting, being not without Dan unpleaſant Guſt, 
which is popularly called Heart-water, N quite 
limpid, and very mudh Iike the Tears. When this 
Liquor is wanting. chere ariſes a great Heat and 
Drought in the Stomach, curable by oily Emyl- 
ſions ; and what is ejected by vomiting this Li- 
1 forms a laſting Froth. 

That this Sucrus gaſtricus i is extremely ſubtil, 

may be concluded — the Minutcneſs. of its Veſ- 
cle, which tranſmit the ceraceous Part of the In- 
jection without the Vermillion into the Stomach 4 
and that it is poured i into the Stomach. in a conſi- 
derable Quantity, is probable from the great Num- 
ber and vaſt Extent of theſe Veſſels, together with 
the great impelling Force of the ee 
po from whence they. ariſe. 

* A healthy Perſon who! vomits with Im 
Water, and after Vomiting regurgitates this Li- 
quor, finds no other Taſte in it than that of bein 8 
a little ſaltiſn, like common Salt. 

15 The Chemiſts, and F ollowers f Helmont, 
have in general maintained, that there is an acid 
Liquor in the Stomach, which excites. a Fermen- 
tation in the Aliment, impregnating the ſame witk 
a vital Spirit, as well as diſſolving and digeſting 
it; but this Notion is repugnant to ſeveral mot 
weighty, Reaſons: For, 1. No Body could ever 
diſcover che Succus gaſtricus to be :Qually ſow. 
And, 2. All the Fluids of the human Body are 
not acrimonious, but replete with a neutral Salt, 
like Sal Ammoniacum; and if they, incline, more to 
one Claſs than another, they rather tend:to the'Al- 
kaline; even Helmont k W Tas 
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there is not any Acid in the Veins, for if there 
was, he thinks it would cauſe a Pleuriſy; there- 
fore if the Blood of the coeliac Artery contains a 
mild muriatic Salt, and conveys'the ſame tliro its 
Branches diſperſed thro the Stomach, there is no 
Reaſon or Experiment which will countenance a 
ſudden Change of an alcaleſcent Salt into an acid 
Ferment. TheArgument which Helmont uſes, that he 
manifeſtly perceived the Breath of a Sparrow acid, 
demonſtrates nothing 1n reality, 'but that the Bread 
with which the Bird was fed turn'd ſowr in its Sto- 
mach; which it will do the ſooner, becauſe the 
intenſe Heat of that Part' promotes the Degene- 
ration of it to an Acid; hence Things which are 
moderately ſalted with Muriatics, or common Salt, 
may be very wholſome, ſuch as Herrings, &c. 
No Perſon could ever detect a perfectly alca- 
line Salt in any Part of the human Body; for if it 
| were ſo, Life would ſoon be put to an end. There 
is no ſuch Salt in the Blood, nor even in the Bile, 
and much leſs ſhould we it in the aqueous 
Liquor in the Stomach; but Animal Food may 
putrify in the Stomach, in the ſame manner as it 
will in the open Air, and the ſooner, as the Heat 
of that Organ been che nn of che common 
Air. e 
Caſnus II grand Duke of 7 WRT 200g e 
veral voracious Animals out of the Reſervatory, 
where he kept uncommon Creatures, to be diſſect- 
ed by his Academics, among which were Falcons, 
Eagles, Vultures, and Swans ; upon opening the 
Stomachs of theſe after ſeveral Days faſting, there 
was no Relicks of the Aliment fond in them, in 
the Preſence of Malpighi, Borelli, Read, Finch, and 
Steno, who expecting to find ſome ſharp and cor- 
roding Liquor, met with a very mild Juice, of a 
mufiatic Taſte, notwithſtanding Eagles: on 1 
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drink, and take ſo much Food at a time without 
any Maſtication, as will ſerve them for ſeveral 
Days, becauſe the Aliment conſtantly flows to their 
Stomach out of the Gula. They make it appear 
that this Liquor is not endued with any corroding 
Quality, nor does it ever conſume the Sides of the 
Stomach: in thoſe Animals in which it is found; 
which would certainly be, if the Food was diffoly'd 
by any Tr approaching the Malin of Aqua 
rtis. 

# *r he Monks, alter a religious F aft: 20 twenty- 
four Hours, are troubled with a ſtinking Breath, 
a a gnawing Pain at their Stomach; Indeed all 
the Juices of the human Body do of themſelves 
become 'actimonious without freſh Supplies; and 
this is the Caſe with Men after long faſting ; 
whence malignant Fevers frequently ariſe for want 
of - Proviſions in Cities that are beſieged. ' A Piece 
of Copper Money has indeed been found covered 
with Verdigreaſe in the Stomach of an Oſtrich; 
but that is no Argument for accuſing the Stomach 
with an Acid, for that Change may be made on 
Copper barely by u. nne of the Air with 
the mildeſt Salts. = 
_ 55. Theſe are wuly n ape Glands; for the ſmall 
Arteries ſpringing from the Cœliac, do in their ul- 
timate Branches form what Ruyſch ealls Penicilli, 
which are nothing more than oblong lenticular 
Cells, which receive this Juice inſtill'd by the ſmall 
Arteries, which are ſpent upon the Integument of 
each Cell, and by retaining the ſame, render its 
Conſiſtence thicker, till it is expreſſed thro? their 

patulent Mouths by che periſtaltic Motion of this 
Viſcus. | | 
*The villous Coat being larger than the other 
' Membranes of the Stomach, very pliable, ſoft, and 
—_— cauſes it to run into Wrinkles, - This is 
.O 2 appatent 
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apparent from Experiment; for a human Stomach 
turned inſide; out, and the Gula cloſed by a Liga 


ture, upon diſtending it with Air forced thro? yo 
Pylorus, the muſcular Coat will be expanded, and 


the Rugæ of the villous Coat, which is now outer- 


moſt, will be then diſſipated; but upon diſcharg- 

ing the Air, the moſt elaſtic of the M Membranes 
will contract and wrinkle thoſe which are leſs ſo ; 
but there will always be ſome Part of the Aliment 
detained between the Plicæ of the Stomach, which 


cannot be entirely diſcharged by the ſtrangeſt Con- 


traction of that Organ. 

13 Theſe quadrangular or quinquangular Cells 
are moſt conſpicuous in the Stomach of ruminating 
Animals, where the rough Pleats of the Stomach, 
in conjunction with theſe, ſerve to retain the Ali- 
ment from too quick a Paſſage. In the ſame man- 
ner alſo the half digeſted Aliment is retained by 
the Rugæ in the human Stomach, which is the 
reaſon why that Organ is hardly ever entirely emp- 
tied, but retaining ſome ſmall Part between the 
Folds, which becomes acrimonious by its long 
Stay, ſtimulates the Stomach by its Acrimony, ſo 
as to excite Hunger or increaſe the Appetite. 

The Aliment which is retained, and ſtagnates 
between the Folds of the Stomach, is fermented by 
its long Stay, and changed from its natural Diſ- 
poſition to an acrimonious one, either tending to 
an Acid or an Alkali. 


20 If the internal 8 of the Stomach — | 


ſmooth, it would then indeed compreſs, bur not 
grind the Aliment which it receives: but the Ruge 
or Pleats of the Stomach are ſoft, flaccid, and 
looſe in its Cavity; fo that being agitated by the 
muſcular Coat, they grind and rub againſt' each 
other, and divide ſuch Parts of the Aliment as are 
intercepted betwixt them; but if there is no Ali- 


2 — ment 


, m , eo dg et. ca doe odd wad int ciao. — 
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ment to interpoſe between the Rugæ, they will be 
injur'd by rubbing againſt each other, and give an 
uneaſy Senſation to the nervous Pape „ Which 
we call Hunger. 

dn They large Claſs wy gtaniverous Fowl 
are deſtitute of Teeth, and live only upon vege- 
ble Seeds, the Meal of which only is nouriſhing, tho 

they are inveſted with two hard Coats., To tupply 
65 place of Teeth, they have therefore a par 22 
cular Mechaniſm in their Stomachs; in the fore 
Part of the Neck, above the Sternum, the Oe 
pbagus is dilated into a membranous, Bag, the 
Crop, repleniſhed with ſmall falival Glands; which 
diſcharge a Liquor to mollify the Grain; in this 
Stomach the entire Seeds are macerated till they 
become ſoft and friable z they are chen protruded 
into the Abdomen, below the Diaphragm, where 
they are ground together by tyo. Pair of ſtrong 
Muſcles, in the room of a Stomach, which receive 
the Grain thro a narrow oval Slit, and are lined 
within-fide by a callous Membrane, which being 
rough and wrinkled, performs the Office of Teeth 
upon the mollified Aliment. Theſe Animals have 
therefore diſtin& Organs apart for the Performance 
of what is effected in tlie human Body by one Ma- 
chine; for in us the Aliment is both macerated 
with the falival Liquor, and ground with the 
Action of the Muſcles in one = the, fame. Sto- 
mach; whereas Fowls mollify their Aliment, in 
one Skotmach, and grind it in 22 5 P bur as the 
Seeds which they feed upon cannot be ground a- 
ſunder even wh malffied, without a Wund 
ble muſcular Force, tod violent to be fuffet'd with- 
out Injury, by the villous Coat which affords the 
mollifying Liquor, it was therefore neceſſary that 
the two Offices ſhould be performed afunder:; Thus 
we Bind Beans and Tares Not friable, and ſphic or 
3 burſt 
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burſt in the Crops of Pigeons, but in the 
we find them attenuated 1 into a pulpy Subſtance. 


8.78. If it be conſider d that a large Quan- 
tity of, Saliva i continually flows — of the 
Mouth and Oęſophagus to the Food now arri- 
ved in the Stomach, together with the Succus 
gaſtricus of the Stomach itſelf, which is con- 
ſtantly diſcharged from its villous Coat; the 
Aliment muſt neceſſarily be well diluted ue 
by; and being mix d with the Relicks of the 
laſt Meal as a Ferment, and excited to an in- 
teſtine Motion by the included Particles of 
Air 2, expanded by the Heat 3 of the adjacent 
JV. ſeera and Veſſels; the Conſequences hereof 
muſt apparently be a Maceration 4, Dilution, 
Rarifaction, and Fermentation 5, or incipient 
Putrifaction of the Aliment, whereby it is 
either intimately and uniformly diſſolved into 
a good Chyle, fit to ſupply 6 3 Abraſion of 
the Solid, and Conſumption of the fluid Parts 
of the Body, or elſe into a rancid and offenſive 
Maſs. The external or convex Side of the 
villous or internal Coat of the Stomach is com- 
poſed of all the ſame Veſſels before. mentioned 
(5 77.) which it receives from the next vaſcu- 
lar and nervous Coat that inveſts it; which be- 
ing nothing but an Intertexture or N etwork of 
ſmall Arteries, : Veins. and Nerves, detaches 
many of the ſmalleſt thro the villous Integu- 
ment, which ſupply the Succus gaſtricus and 
Mucus before- mentioned, partly by ſtrait Ducts 

ar T ubes, and party from Pores and Cells. 


i The 
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9 The Saliva, tho not a Liquor proper to the 
Stomach, i is a principal and neceſſary Ingredient in 
digeſting the Aliment. The Quantity of Saliva ſe- 
parated and diſcharged into the Stomach in a Day, 
is eſtimated to be about twelve Ounces, which is 
entirely ſwallowed by People in health. 1 have 
obſerved in myſelf the Saliva to be ſeparated in 
different 8 at different Times of t the Year, 
ſometimes not above a Drachm in an Hour, ſome- 
times half an Ounce, and at other times near two 
Ounces, - tho? the Saliva was not ſollicited in its 
Diſcharge by talking or ſpitting. Hence it happens 
that brown Bread, which has been ſwallow'd whole 
without chewing, may be vomited up again a tew 
Hours after with little or no Alteration ; but i 
the ſame was intimately divided by the Teeth, 
mixed with the Saliva, it will be formed into a 
white Liquor, like Chyle ; but the Salivs will ap- 
pear to be ſeparated in much larger Quantities, - if 
we add that which is mixed with the Food, and 
paſſes i into the Stomach, to that which may be ſpit 
out in a certain Time ; but if we compare the Size 
of the a wk with that. of the Alva Glands, 
the very large Surface of the villous Coat, with 
the great Number and Diameters of the Arteries, 
it will be apparent that the Proportion of the 
Succus gaſtricus is much larger than that of the 
Saliva; whence it happens that Girls ſometimes 
digeſt hard Cruſts of Bread, and other dry Sub- 
ſtances, without any Drink , the Succus gaſtricus 
ſupplying all the Liquor which is neceſſary to ma- 
cerate and diſſolve the ſame. 

A very conſiderable Quantity of Air deſcends 
into the Stomach included in ſmall ſalival and mu- 
cous Veſicles, the Air having a free Paſſage into 
the Mouth at every Inſpiration between the Acts 


of Deglurition 3 ſo that it not 0c deſcends into 
nel O4 the 
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the Packen, but alſo into che Orſopbhugus; bur tb 


Efficacy of the Air to diffolve the Aliment (men- 
tioned F. 69. N. 1.) is much greater in 4 cloſe and 
warm Place than 'm-the-Mouth. - 

The great Power of Heat in difolving g many 

even of the hardeſt Bodies, and all thoſe which we 
eat, is demonſtrated by the digeſting Machine of 
Papin. Eggs alſo are converted into a putrid 
Maſs by 92 or 93 Degrees of Heat, inſomuch 
that the volatiliz'd Humours exhale even thro? the 
Shell; but this Heat 1 is the fame with that of our 
Stomach. , 
Tenacious Subſtances Sie with Water are 
ſlowly, | in Proceſs of Time, mollified by the Water 
Badr: b itſelf into the Pores of the macerated 
; but Maceration is effected in Perfection in 
the uch where there is a large Quantity of 
diluting Liquor, with a conſtant and gentle Attri- 
tion, by which means the hard Sea Biſket- Bread 
becomes mollified in the Stomach, and affords 
good Chyle. 1 


This is proved, in oppoſition to me of the 


more ſevere Mechaniſions; it is alſo apparent by 
the vinous or acetous Odour which frequently aſ- 
cends in Belchings, thro” the Fauces of Men or ru- 
minating Cattle ; to which we may alſo add the 
Tumefaction of the Stomach, which frequently fol- 
lows an Hour or two after a Meal, which ariſes 
from the Air ex panded by Heat ; for the Air ad- 
mitted and inclided in the Pores of Bodies, and 
excited by Heat, ſeems to be the general Cauſe of 
Rarefaction in them; nor is it poſſible for our af- 
ceſcent Food to be converted i into the volatile and 
alcaleſcent Nature of our Fluids, if they did not 
ſuffer a Change in their ſmaller Particles. Hence 
the adept Chemiſts have ſtiled Fermentation one 
of the operating OW of Nature, for it is that 

Operation 


1 1 1 1 a 
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tion which produces an inflammable 
Spirit — but this Fermentation in 
the 1 is ſtopt in its beginning by the large 
Quantity of freſh. ſecerned Liquor which is Tonti- 
nually, poured. into it, and eſpecially by the Ae, 
ceſſion of the Bile, an utter Enemy to all Fermen⸗ 
tation, | 
From wht Ra been now declared F. 78. it 
appears that the Efficacy of the Saliva and Suets 
gaſtricus, or Juice of the Stomach, is very conſi- 
pots in the Nature of our Aliment to 
that of anin 4 ub 1 for which it ſeems N 
1 5p gned; for it is very certain, that 
you 2 larger Quantity of thoſe Liquors poured 
into the Stomach than will equal the Aliment itſelf 
which we take; which is alſo apparent from the 
Conſiſtence of the Chyle, reſembling new Cream 
it is therefore in the Stomach principally that the 
Aliment begins. to 5 on the Nee 
Subſtance, 


8. 79. But hs is not ſifficient to explain 
how the more folid Food is intimately digeſted 
or diſſolved in the 3 with — or no 
previous Maſtication. ; 


The folid animal and vegerable Food hich 
is fwallowed with little or no Maſtication by la- 
bouring, hungry, and rapacious Men, conſiſts of 
ſuch hard Parts and tough Fibres, that it is incon- 
ceivable how the Saliva and Liquor of the Stomach 
alone ſhould make that Change in them which we 
find in Digeſtion; for we find that Food, however 
groſs, 1s at laſt diſſolvd and attenuated into lo ; 
and if they are of a ſtrong Conſtitution, they 

fectly digeſt the ſame into laudable Juices; 0 
muſt therefore be other Cauſes than 'the — 
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to account for ſo remarkable a Change of the Ali- 
ENS | 45 


5. Bo. But to diveſtigate the Cauſe of this 


Change of the Aliment in Digeſtion; we ought 
to conſider the muſtular Structure i of the Sto- 


mach, and explain the Action tat Organ ex- 
erts by ſuch Structure, 


We call that Part of the bun Body * 
lar which conſiſts of contractile Fibres, inveſted 
with a Power of approximating their Extremities 
to each other, and of drawing the moveable Part, 
into. which they arg. inſerted, towards the leſs mo- 
vable, which i is their proper Action, whether thoſe 
Fibres, are foft and lax, or tendonous; whether 
they run longitudinally, ; according to the Direction 
of the Bone in which they are inſerted, or whether 
they inveſt ſome circular Cavity; whether they are 
* without Blood, or ſtain'd red with the Cruor; 
either their circular Direction nor pale Colour 
diminiſh their Power, as appears from the Action 
of 155 ee e "anc! n | 


J 8 I. T he 5 1 Coat of the 8 
appears! to conſiſt of very ſtrong muſcular Fi- 
bres, chiefly in its external or convex Part, 
which beginning at the upper Orifice, paſs in 
a circular or ral 2 Direction to the Py lor us. 
Theſe Fibres inveſt the Cavity of the — 
in a Direction almoſt perpendicular to its 
Length, by which means they contract the 
Sides of the Stomach, and make it narrower; 
being alſo cover'd with the cellular Subſtance 
of Ruyſeb, which ſupplics the Oil neceſſary to 

lubricate 
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lubricate and ſoften the muſcular Fibres in 
Action; but the internal or concave Surface of 
the ſame Coat is compoſed in its lower Part of 
oblique Fibres, contracting the bottom of the 
Stomach obliquely towards the back Part of it, 
and towards its upper Orifice, whereby they 
ſhorten the Length of the Stomach ; whereas 
the ſecond Order of Fibres, in the upper Part, 
| parallel 


y | 
after dying a violent Death, is gently diſtended 
with Wind to about the Size it uſually is with 
Food, we may then with a gentle Hand take off 
CArNgalry” iy entrant Code r 

Theſe Fibres ariſe from the upper Orifice, and 
deſcend to its lower, encompaſling the Stomach in 
a ſpiral Direction, they contract its Capacity, and 
compreſs the included Aliment ; tho? they do not 
act altogether, but ſucceſſively, beginning from the 
Oeſophagus, as Wepfer has obſerv'd in the Stomachs 
of living Dogs, who do not ruminate, but have 
that Organ the ſame as the human Stomach. ' 

3 Theſe Fibres are twenty times ſtronger . than 
the preceding, but they form a Stratum of not 
above 


LET — r 
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above four Fihgers Breadth. In the Stomach of a 
dead Subject they appear ſeparated, relaxed, and 
as if they were divided from each other; but their 
State is not ſuch in Life. The large and thin Blad- 
der of Urine is ſornetimes contracted. in the human 
Subject to the Size of a Walnut, and the Stomach 
is frequently no larger than one's Fiſt. They run 
from the left Orifice of the Stomach to the right, 
and encompaſs both with their ſtrong muſcular 
Fibres; they act all together, contract the 
of the Stomach, diminiſh its Capacity, and bring 
0 two Mouths to each other. All theſe Fibres 
do nat begin to act till the Stomach is moderately 
full, ti then they are at reſt; but the more the 
Stole is diſtended, the more forcibly they are 
contracted; infomuch that when it is over-fild, 
it cannot empty itſelf, but remains diſtended with 
exquiſite Pain, till it occaſions Death, or a Palſy 
of the now mentioned Fibres, whoſe principal Ser. 
vice to the Stomach, is to retain the Aliment from 
paſſing out too ſoon; and when they have loft 
their Tone and Action, the Food then quickly 
paſſes thro' the Stomach with little or no Grange 
Ram! its Aion, cauſing a Liner ye M 


8. 82. This inuſcatar Coat alſo appears not 
= to be covered with the cellular i Mem- 
brane of Ruy/cb 5 81.) but alſo with another 
externally, which in the convex Part is very 
full of Veſſels, and in the concave Part furniſhed 
with longitudinal and parallel Fibres, ſerving to 
contract or ſhorten the Len gth of the Stomach, 


: This cellular Coat inveſts the whole Body, and 
every Muſcle and Part which moves and rubs a- 
gainſt others, or contains any ane aerimonious:; 

| it 
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ger Baer, wich ws Sep EE 
or little Bladders, which receive and retain the. 
Part of che Blood from the ultimate, Branches 0 


the ſmall Arteries, and have fuch a, Com 1 
tion with each other throughout the whole Bod 


that by gradually Ti Bandages to the felt 


Feet and Legs'of ſical Patients, the Humour 
will be drove up to the Head, and inſomuck chat 
a Man whoſe. whOIle Bod y was ſelf with an Au- 


Jatia, upon burning ki Foot as be; ſlept by the 
Fire-ſide in che Winter, TS cured; by . the Waters 
running entirely out, as if it e 12 
and Wind blown into this! rane in Wo 
of the Body, may be drove thro it in al al & 
by which N Butchers. endeavour to fk 
Ka for fat Meat upon the Buyer by inflating'i it. 
Part of this Membräne is called Adi pſa, being one 
of the common Integuments of the Body, next tq 
the Skin; but chere is another much thinner Part 
of it, which inveſts: the ſmaller Muſcles and their 
R ei fore q 2 oy Wert 1 5 
s by nventar 
— — 2 r, it 1 
cates the ne Eibres with its Oil, prevents 
the Muſcles adherin ing to their lͤteguments, aba ba 
the Attrition of , &c, jnſorauch that when 
this Membrane is deſtroyed: by A Gangrene, it ia 
attended with an Immobility of the Muſcles; but 
when theſe Cells are diſtended with too large a 
Quantity of Oil, it produces an oppoſite Diſeaſe, 
and renders the Muſcles unfit for motion, by log: 
ging them; of which fat People are too well afly- 
aer we per O58 2 gvit 10 


j 


6. 83. ' Tho the remind muſciilir Fi. 


bes 52 very contractile, yet they are N 
2 / 2 


- thecircular Fibres are no where diſpoſed 
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ble 1 of entirely emptying the Stomach ; when 


they act together they cloſe the two Apertures, 


where the Oeſophagits and Duodenum are in- 


ſerted ſome way into the Stomach, which are 
alſo naturally contracted of themſelves by their 
own Structure; they ſtrongly compreſs the di- 
ſtending Contents of the Stomach, mix and 
grind them together by their periſtaltic Moti- 
on, and Impulſe from the Motion of the adja- 
cent Parts; they keep back the more groſs Parts 
of the Food in the Stomach, and further atte- 
nuate the ſame, expelling the more fluid Parts 


into the Cavity before the Pylorus, and even 


thro the Pylorus itſelf into the Duodenum, not- 
withſtanding the Reſiſtance ariſing from the 


dicular Aſcent of the Pylorus, its Incur- 


vation, muſcular Contraction, greater internal 
Thickneſs, and the valvular Inſertion of the 
Duodenum into it; and thus the Aliment, re- 
duced to an Aſh-colour'd thick Fluid in the 
Stomach, is preſſed ſlowly, and by little at a 
time, rather thro the Pylorus into the Duode- 
num, than by the upper Orifice into the O- 
phagus; becauſe the latter lies much higher, 
and is more firmly cloſed by the Diaphragm. 


The Contraction of every Muſcle is limited to 
a certain degree, which it cannot exceed. In the 
Stomach this Contraction is limited to about four 
or five Ounces of Liquor, which the Stomach can- 
not expel out of its Cavity; and in the dead Sub- 
ject, where the Stomach is collapſed, it will admit 
of five Ounces, without appearing to be diſtended 


ſo as to 


contract 1 


[ 
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contract the Capacity of the Stomach,” that it will 
not receive a Quantity of Aliment without Diſten= 
fion, which Bernouli has demonſtrated in a Theo- 
rem; it therefore appears that the Stomach begins 
to compreſs the Aliment when it contains more 


than five Ounces, which it cannot do when there 


is leſs, becauſe there is a Space left capable of re- 
ceiving five Ounces of Water; like as a Cord does 
not begin to contract itſelf, but when it is drawn 
out beyond its natural Length: but when it is re- 
turned to its former Length, it then ceaſes / to con- 
tract any more; therefore the Stomach is never en- 
tirely emptied, nor its Sides brought cloſe to each 
vibe] but if it is contracted be yond the above 
mentioned Capacity, it muſt be owing rather to 
the Preſſure of the Diaphragm and Muſcles of the 
Abdomen, than the Contraction of its muſculat 
Coat. If the Stomach be! filled with Wind; and 
held to the Fire to give it a greater Expanſion, 
upon wounding the ſame, the Air will be expelbd 
by the Contraction of the Stotnach, but the whole 
Quantity of Air will not be Uiſcharged, ſo as to 
leave the Stomach quite empty; the ſame may alſo 
be better performed if the Stomach is diſtended 
with Water inſtead of Air, which will be forced 
out thro* the Puncture, lr the - W is on 
tracted to its natural Cap ity,: hence it appe 
that the Action of the rom ach is not wholl 
be referr'd to Trituration, as LR great Men 6A 
been too eaſily perſuaded. The Stomach of a 
or'a Hog has the ſame Structure with ed 4 the 
human Body; therefore theſe Animals have. been 
choſe for Experiments, by giving Vomits, by which 
accurate Obſervation has been made of the manner 
wherein the Stamach is contracted by the periſtal- 
tie Motion being increaſed, being actin elonx 
gated, and at other times ſhortened, by its two 
Orifices 
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Orifices approaching each other, but yet never 
much contracted as to be entirely emptied; ful 
fore a — 4 which is N than five 
Ounces, ought by this Experiment to ina 
ble of the digeſtive Power of the Stomach. 
this is contrary. to Experience, which aſſures ny 
that many things the moſt agreeable to the hay: 
may. be well digeſted in much leſs Quan uns 3 for 
Aa ett Perſon ſhould take an Ounce of F 
every Hour, the ſame would be very _—_ digeſt- 
eds notwithſtanding it ſuffered no Preſſure or Tri- 
turation from the muſcular Structure of that Or- 
gan. However, the Action of the Stomach in this 
reſpect ſeems to be weak when it contains very lit- 
de Aliment, and ſtrongeſt when it is half full; but 
when it is too much diſtended, the Aliment ſuffers 
hardly any Action at all from the Stomach ; ſo 
that after a moderate Meal the Appetite will quick- 
ly aæturn again at its uſual times; but by immo- 
rate eating che Appetite will be palled for ſeve- 
ral Days, by the Putrifaction of the Aliment, oc- 
en by its too long Stay in the Stomach. 


84 Some Creatures have ſcarce an, 2 
Bowie than this contractile Force of the Sto- 
mach to digeſt or grind their macerated = 
ment, but to a much fronger degree i 
what is exerted in the human Stomach ; 225 

in ſome of them this Motion may even be 
d, as well as proved, by an Obſervation of 
its Effects; and the nervous and muſcular Stru- 
Cure of this Organ in the human Body, com- 

ared with the like Structure of the ſame Organ 
in Brutes, demonſtrates the ſame 2 in us. 
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The Oftrich, and other graniverous Fowls, 


have been obſerved to grind Glaſs in their Sto- 
machs with ſuch a Force, as to occaſion a grating 


perceptible by the Ear, and to break off the angu- 

jar Parts of the Glaſs without any Prejudice to the 
Bird; for the Oſtrich has no Crop or preparatory 
Stomach ' but its true Stomach is armed with very 
ſtrong Muſcles, and it ſwallows Pieces of Iron and 
Stones, that by the Attrition of thoſe hard Bodies, 
together with the Aliment; the latter may be more 


expeditiouſly attenuated or divided; but chat it | 


feeds upon Iron, is a falſe Report. 


Several eminent Men have imagin* , that there | 


was the fame Attrition in the human Stomach as 
they had before obſeryed'in Birds; but they ought 
to have conſider d, that the Structure of that Or⸗ 


. 


fore cannot be expected to perform the fine A. 
ction; the muſculat Fibres in the human Stomach. 


are very few and weak, and its villous Coat very 
thin; whereas that of Birds is fleſhy, and compo- 

ſed of very ſtrong: Muſcles, and its rough Lining 
that * their Food 1 IS W and cartilaginous. rr 


8. 8. Fr rom | hence. we ma y underſtand the 


* why when but little Amed taken, 


it is quickly diſcharged * out of the Stomach; 
and why when the Stomach is over-fill'd, it 
neither digeſts nor diſcharges its Contents as 
uſual, but after retaining the ſame ſome time, 
it is vomited up crude 2; and why when Li- 
quors 3 are ſuddenly drank in large Quantities, 
they ſtay a long time in the Stomach. | 


: Becauſe the Rank of parallel Fibres, which are 
detach'd from one Orifice of the Stomach to the 
| P other, 
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ther, are then flaccid z yet thoſe Fibres will again 
ac}, when the Stomach is diſtended beyond the Ca- 
ity of five Ounces of Liquor; but even after 
hat, the Aliment is eaſily preſſed out of the Sto- 
mach, not by its own muſcular Contraction, which 
then ceaſes, but by the Preſſure of the adjacent 
Muſcles and incumbent Diapbragm; which laſt 
delcending at every Inſpiration, forces out 1 
Contents of the Stomach. h. 

A young Glutton comes home from ſraſting 
with his Stomach re ion fall of Varieties, ap 
being retained therein for about 8 or 10 Hours, 
will cauſe a great Piſtenſion of the ſame, not - = 
by its large 17 5 but alſo much more by Fer- 
ee ane 7 but no Part o it e. 

out of the Stowach, whoſe Orifices are then 
chende. and. ifs circular Fibres render d para- 
Iyzic 3, till it length, cauling great Reaching and 
Uneaſineſs, the ibres between the Orihces of. the 
Stomach, being relaxed, and its Mouths opened, 
the Aliment, which was before retained with ſo 
much Unealineſs, is expelled both upward and 
downward, but more above than below, becauſe 
all the Fibres of the upper Orifice being relaxed, 
the Hatus generated by the Food, is uſually found 
to diſcharge irſelf chat way. Thus the Conſul 
Antonius vomiting up his Crapula of the Day be- 
fore, daubed his Alderman's Gown, and filled the 
whole Seffion-houſe with the ſtinking Smell of the 
Wine and his gorged Varieties, But the longitu- 
dinal Fibres of the Stomach uſually hold contracted 
much longer, as they lie cloſer together, and ex- 
ert a greater Force; the Orifices of the Stomach 
are eſpecially contracted ſtron ly; for the Oeſopha- 
us paſſing through the "52 lg is in that Part 
turniſhed with ſtrong muſcular Fibres, whereby it 
is conſtringed; but the muſcular Part of MI 
| enum 


IE 


8. 85. in digeſting the Aliment. 21 1 


denum is not continuous with the muſcular Coat of 
the Stomach, but inſerts its muſcular Tube a little 
way within that of the Stomach, ſo that it may be 
cloſed by a Contraction of the Fibres of the Sto- 
mach; whence it happens in unactive People, that 
the tranſverſe Fibres being relaxed, the longitudi- 
nal Fibres interpoſed between the two Orifices of 
the Stomach, perſiſt in their Contraction, and re- 
tain the Aliment in the Stomach with a conſidera- 
ble Force, till having arrived to its greateſt Di- 
ſtenſion, and 'the Nerves and Arteries- being by 


that means compreſſed, thoſe Fibres which are ſup- 


plied by them, muſt neceſſarily ceaſe to act; but 
the Aliment thus retained will remain crude or in- 
digeſted, becauſe the Mouth of the Oeophagus be- 
ing cloſed, will not admit the Saliva; allo the Sto- 
mach itſelf being greatly diſtended, and its Veſſels 
by that means compreſſed, will not ſeparate the 
Succus gaſtricus as uſual, nor ſuffer its wonted At- 
trition; it therefore follows, that the ' Aliment thus 
left to itſelf, will be fermented and variouſly chan 
ged, according, to its different nature, into a pn- 
trid Maſs; whence it happens, that what is vo- 


mited by drunken People, is uſually very acrimo- 


nious; and Wine itſelf, which is of an aceſſent 
Nature, is quickly converted into a moſt ſharp 
Vinegar. tr OY 
Great Drinkers, if they indulge themſelves 
with large Draughts at very ſmall Intervals, are 
ſoon made fick and drunk thereby; hut if they 
ſtay ſome time between each, and do not drink 


more Liquor till the preceding has been heated by 


the Stomach, they will then bear much more Wine 
without Injury; and if they vomit, it will be more 
eaſily; becauſe the Coldneſs of the Liquors con- 
tracts the Stomach, ſo as to make it expel what 
was in it before, and retain what came into it laſt; 
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therefore they who drink large Quantities of cold 
mineral Waters at a time, are frequently troubled 
with Pains at their Stomach, from the Waters not 
finding a Paſſage either by Urine or Stool; and 
even Polypuſſes have been ſeen formed in the Ar- 
teries of the Stomach, from a too plentiful and ſud- 
den drinking of cold Liquors; in which Caſe the 
moſt ſpeedy Remedy is to excite a Vomit, by tick- 
ling the Fauces and Pharynx with an oiled Feather; 
whereas if they were to drink their Waters by ſmall 


and repeated Draughts, they would not only. purge 
well, but run thro? the Body as thro? an open Tube, 
and eaſily produce their deſired Effects. 


7 $ 86. The Cauſes already explained , may 
indeed ſeem 3 1 thus to digeſt and 
change the Food in the Stomach ; but this 
Difficulty. will be removed, if we conſider, 
1. The conſtant 'attenuating Heat? of the 
circumjacent Parts, the Heart, Liver, Spleen, 
Aorta, Meſentery, Arteries and Veins, by 
which the Stomach is expoſed on every ſide 
to the ſtrongeſt Heat in the whole Body. 2. 
The innumerable Vibrations 3 of the Arteries 
near the Heart, and which are ſpent upon the 
Stomach, Diaphragm, Omentum, Meſentery, 
Spleen, Liver, Pancreas, and the Peritonæum. 
3. The violent Pulſations or Strokes of the 
ſubjacent Aorta 4. 4. The great Force of the 
nervous 5 and glandular Juices, fcarce more 
plentiful in any Part. 5. The continual reci- 

ocal and ſtrong Compreſſion from almoſt 
the whole Peritoneum agitating and preſſing 
upon the Stomach, (1.) by means of the Dia- 
5 | ; phragm, 
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pbragm, which is a large Muſcle ariſing on 
the lower part of the Right-ſide from the three 
firſt Vertebræ of the Loins, and on the Left 
Side tendonous, from the laſt and laſt but one 


of the Vertebræ of the Thorax tendonous, a- 
bove which it ariſes fleſhy, with its Fibres paſ- 


ſing directly upward, and expanding again ten- 


donous ; fo that on the upper part it ariſes thin 


and membranous, and afterwards fleſhy, from 


the whole Margin of the cartilaginous Ends of 


the lower Ribs, and lower Part of the Ster- 
num, detaching its Fibres towards the Center, 
where they become tendonous with the prece- 
ding; ſo that this Muſcle acting from a con- 
vex Poſition in the Thorax, to a plain one in 
the Abdomen, compreſſes all the Viſcera © of 
the latter, and particularly the Stomach. (2.) 
By the ten Muſcles of the Abdomen 7 ſtrongly 


compreſſing all the Contents of that Cavity, 
by their united and reciprocal Contractions, 


and exerting a conſiderable Force upon the 
Stomach, as we are informed by Experience 


and Obſervation; for, 1. the external oblique 
Muſcles ariſing tendonous and fleſhy from the 
lower Margin of the twelve lower Ribs, and 
aſcending obliquely forward, are inſerted by a 
tendonous Expanſion into the whole Linea 


alba, over the right internal oblique and tranſ-— 


verſe Muſcles, alſo into the anterior and upper 
Edge of the Os Pubis and Ilium. 2. The ob- 
lique internal Muſcles, which ariſe fleſhy from 
the circular Margin of the Os Iium and Liga- 


ment of the Os Pubis, conſiſting of Fibres 
P 3 aſcending 
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aſcending obliquely forward, horizontally, and 
downward, and becoming tendonous, are in- 
ſerted into the Linea alba, and the Cartilages of 
the five lower Ribs, 3. The pyramidal Muſ- 
cles, which ariſe fleſhy from the upper and an- 
terior Part of the Os Pubis, and are inſerted 
tendonous into the Linea alba and Navel. 4. 
The tranſverſe Muſcles of the Abdomen, ariſing 
fleſhy from a tendonous Expanſion, fixed be- 
tween the tranſverſe Proceſles of. the Vertebræ 
of the Loins, Spine of the Os Ilium, Ligament 
of the Os Pubis, and the cartilaginous Ends of 
the Ribs below the Sternum, and are inſerted 
by a broad Tendon into the whole Linea alba, 
under the right Muſcles of the Abdomen. 5. 
And laſtly, the Recſi-Muſcles, which ariſing 
fleſhy from the enſiform Cartilage, and the 
Cartilages of the two lower true, and two u 
per baſtard Ribs, are afterwards divided into five 
muſcular Portions by as many tendonous In- 


nervations, being at laſt inſerted into the upper 
and fore Part of the Os Pubis. 


Becauſe a ſmall Quantity of Food is quickly 
and perfectly digeſted, and paſſes out of the Sto- 
mach into the Inteſtines without the Aſſiſtance of 
the muſcular Fibres. 

* Galen compares the Stomach to a Pot, under 
which 1s placed the Fire of the Liver ; and indeed 
if, there is no Fire under it, there is a very great 
Heat conſtantly adminiſter'd to it by the adjacent 
Parts; for the Stomach is encompaſſed above by 
the Heart, ſeparated from it only by the inconſi- 
derableThickneſs of the Diaphragm ; the Omentum, 
and Meſentery, keep it warm below; behind it the 

I Aorta 
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Aerta diſtributes its large Stream of warm Blood'; 
the thin and warm Exhalation of the Abdomen'com- 
municates to it the gentle Heat of a vaporous Bath; 
and then no Heart refolves Subſtances more power- 
fully than that of the human Body; too ſtrong a 
Heat often compacts Things together, but the Heat 
of the Atmoſphere, which is leſs than that of the 
human Body, refolves Fleſh itſelf into a liquid 
Maſs within the Space of three Days. And under 
the Equator, where the Sun is directed perpendicu- 
larly to the Earth, Muſt is converted into Wine 
by a Fermentation within the Space of twenty-four 
Hours. The Baker's Dough is render'd agreeable 
to the Palate by no other Artifice, than by fer- 
menting it fome tithe at the Mouth of the Oven 
before baking. Eggs, which are turned hard in 
a ſtrong Heat, are in a ſhort time converted into 
a very thin Fluid by the Heat of the human Bo- 
dy; whence it appears that the Effect of Heat in 
digeſting the Aliment is very conſiderable, the? 
Digeſtion is not wholly performed thereby, as was 
imagined by the Ancients. ed 
The Vibrations of the Arteries, which are di- 
ſtributed fo plentifully, and ſufficiently large about 
the Stomach, being agitated alternately by Dilatation 
in their Diaſtole, and Contraction of their Syſtole; 
when they are contracted, tliey preſs againſt the 
Sides of the Stomach, and ſhake the contiguous 
Aliment. This Vibration of the Arteries is com- 
municated to every Part of the Stomach, encom- 
paſſed by the other Viſcera, which are full of the 
like Veſſels. The Vibrations of theſe numberleſs 
Arteries are communicated to the Stomach three 
thouſand and fix hundred times in an Hour, for fo 
often are they dilated and contracted in that Time. 
But we find che alternate and repeated Action of 
Water will make Excavations in Stone; and in 
| P 4 hke 
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like manner the Vibrations of the innumerable 
ſmall Arteries may perform the ſame Effect, as if 
contracted into one ſtronger and ſhorter Impulſe, 
A Drop of Water falling from an Height upon a 
Marble, will by being repeated 1000 times, ſtrike 
off a Piece of the Stone equal to what a like Body 
a thouſand times greater would ſtrike off by one 
Fall from the fame Height. In the ſame manner 
the Vibration of the ſmall Arteries repeated three 
thouſand times, will exert the ſame Force upon 
the Stomach, as would have been exerted by a 
greater Impulſe in a ſhorter time, eſpecially as we 
find that ſo ſmall Arteries as thoſe of the Dura 
Mater, make their ſtrong Impreſſions upon the 
hard Bones of the Cranium; in Proportion to 


which, the Arteries of the Stomach, which are fo 
much larger, muſt exert a very great Power upon 


the Sides of the Stomach, which is ſo much ſofter, 
Nor ought it to be objected, that the Arteries 
make their Impreſſions upon the Bones of the Cra- 
nium in the tender infantine State, for the Arteries 
were then ſofter than the Cranium, and their Im- 
preſſions grow ſtronger as the Animal becomes 
more adult; but the weaker any Perſon is, the 
more frequent is his Pulſe, inſomuch that theArtery 


ſometimes beats ſix thouſand times in an Hour; and 


ſo the Vibration of the Arteries upon the Stomach is 
ſtronger in Health, but more frequent in Diſeaſes ; 
nor do I think their Action can ever be fo weak, 
as not to equal the Contraction of its muſcular 
Coat, 

+ The Aorta, which conveys the ardent and vital 


Stream, reſiſted behind by the Yertebre of the 


Back, violently agitates the Stomach, which lies 
before it; and if the Muſcles of the Abdomen preſs 
the Stomach backward, as they generally do, it is 
in a manner ſqueez'd between two ſtrong * 

ut 


— 
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but. the great Force of the Aorta may be judg'd of 
from its having a Power more than equal to the 
Reſiſtance of all the other Arteries put together; 
and even the Artery in the Ham, which is none 
of the largeſt, will elevate not only the whole Leg, 
but alſo an additional Weight; we may alſo judge 
of it by the Force with which one's Finger is com- 
preſſed when inſerted into the Aorta of a living Dog. 


Concerning the Nature of the nervous Juice, 


and Termination of the Nerves, we ſhall ſpeak 


more largely hereafter ; where it will appear, that 
none of them are cloſed, but pervaded by the ner- 
vous Juice, which 1s extremely ſubtil and move- 
able, ſo as to exceed the diſſolving Power of any 
other Fluid in the Body ; but if one may gueſs at 
the Action of this Fluid in the Stomach by its 
Nature and Affuſion, by the vaſt Number of its 
Nerves, it will appear to be very conſiderable, be- 
cauſe the nervous Papillæ of the Stomach are very 
. plentifully ſupplied with their Branches; therefore 
the diffolving Power of this Juice in the Stomach 
is very great, . 
The Stomachh is ſituated in the Abdomen, which 
is a kind of a Machine, fixed behind, but moveable 
in its upper and anterior Part, ſo that by the Dia- 
phragm, abdominal Muſcles and Aoria, the Sto- 
mach is perpetually agitated upward and down- 
ward, backward and forward, the more ſtrongly 
as it is more full. The Cavity of the Abdo- 
men has not any Part empty, nor is the Stomach 
ſuſpended among its Viſcera as in a Fluid; but 
being mov'd in a Place that is already full, it preſ- 
ſes againſt the adjacent Parts, and that Preſſure is 
alſo returned again upon the Stomach; it deſcends 


with the Diaphragm, and is again preſſed upwards 


with that Muſcle, by which means the Food ſuf- 
fers a Diviſion, like that of boiled Peas in a Blad- 
| der, 
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der, compreſſed alternately with a conſiderable 
Force by the Hands of a Man. The Diaphragm 
m Expiration aſcends to the Line at the bottom 
of each Breaſt, which is obſerved by few, nor is 
it drawn in that Poſition in anatomical Fi igures 3 
but when it is flattened towards the Abdomen, it 
preſſes the Stomach downward and forward; and 
as the Muſcles of the Abdomen re- act in Expira- 
tion, it will be again by them preſſed upward and 
backward ; thus by the continued Action of theſe 
two Powers, the Diaphragm and Muſcles of = 
Abdomen, the Viſcera contained in that Cavity are 

perpetually agitated upward and downward ; the 
Conſequence of which will be, an Attrition in the 
Stomach, and a Diviſion of the Aliment into mi- 


tute Parts; and this Force is the ſtron ger upon 


the Stomach, as it reſiſts by a greater Diſtenſion ; 
but the Force of the Diaphragm in this reſpect 


may be judged of by Inſpection, as when the ab- 


dominal Muſcles of a living Dog are divided, and 
the Viſcera of the Abdomen are forcibly prefſed 
down by it, and endeavour to come out of the 
Wound; but when the Peritonæum itſelf is divi- 
ded, the Inteſtines are then protruded with a con- 
[iderable Murmuring and Impetus; and if the Ein- 
ger is inſerted at the Wound, it will be preſſed 
with a conſiderable Force; all which Preffure is 
owing to the Diaphragm, by whoſe Action in vo- 
miting the Contents of the Stomach are expelled 
with great Violence upwards; but downward, if it 
is to be d diſcharged per Anum. 

The Muſcles of the Abdomen are ſo diſpoſed, 
that there is always ſome fleſhy Part of them ſub- 
jected under the tendonous, by which means the 
whole Capacity of the Abdomen is equally contra&t- 


ed; the fleſhy Part of the oblique deſcending Muſ- 


cle lies almoſt entirely above, but becomes tendon- 
Ous 
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ous below; but then the oblique aſtending Muſcle 
ariſes fleſhy below, and tendinous above, and ſo 
fills up the Inequality which would have been oc- 
caſioned by the preceding Muſcle alone; but then 
in the middle of theſe Muſcles backward there is 
a Deficiency, which is again ſupplied by the fiethy 
Belly of the tranſverſe ; but then all theſe are con- 
verted into a thin Tendon in their anterior Part, 
which is therefore ſupplied, ſo as to be equal, by. 
the fleſhy Recti-muſcles; which if inſerted broad 
at the bottom, have no Addition, as Riolan obſerves; 
but if they are inſerted narrow, they are uſually 
ſupplied with the pyramidal Muſcles. 


6. 87. If we therefore conſider the unites 
Force of theſe ſeveral concurring Cauſes ($.76, 
to 87.) acting together upon the mix'd Ali- 
ment (F. 49, to 57.) which is then become ſuf- 
ficiently 772 1 and ſoluble, being compoſed of 
vegetable and animal Juices, cloſely confined 
and mixed together by gentle Cauſes, and of 
their own Nature apt to ferment, putrify, and 
turn rancid in a warm and cloſe 2 Place, we 
may evidently perceive that the Alterations the 
Aliment undergoes in the Stomach muſt be 
ſuch as follow. | 


i.) That the finer Part of the Aae is mixed, 
ground or difſolved*, and attenuated by the Juices 
in the Stomach, puts on the Form of a *grey-co- 
loured Pulp, which paſſes out of the Stomach, where 
there is the leaſt Reſiſtance, 

(2.) That the groſſer and more tough $ Parts of 
the Aliment are retained in the Stomach, after the 
more fluid have been diſcharged ; and by continu- 
ing to ſuffer the fame Cauſcs, they are at length 

digeſted, 
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digeſted, prepared and diſcharged, like the for- 


mer. 

(3.) That the Fibres”, Membranes, Tendons, 
Cartilages, and Bones* of Animals, with the Skins, 
Threads, and more ſolid Parts of Vegetables, are 
diſcharged out of the Stomach in their natural 
Form, after the Tincture and juicy Parts? have 
been extracted. 

(4.) That by a Diſſpflution o of animal and vege- 
table Food in this manner, is ſorm'd a Liquor ap- 
proaching the Nature of our animal Juices “, fitted 
to ſupply their Waſte, and ſupport the whole Body. 

(5.) How People are ſuddenly refreſhed ** and 
ſtrengthened, after they have been reduced to a 
languid State by lohg faſting, by the ſubtil and more 
fluid Part of the Aliment being inſtantly received by 
the Vaſa inbalentia, or ſmall reductory Veins which 
open into the Mouth, Oęſophagus, and Stomach, 
and diſcharge themſelves into the lymphatic Veins, 
from whence it paſſes immediately into the ſangui- 
ferous Veins, and is afterwards diſtributed by the 
Arteries thro? all Parts of the Body, and ſuddenly 
refreſhes or recruits the whole Animal. 


If the Food is not well divided by the Teeth, 
and diluted by the Saliva, it paſſes thro the Body 
whole and indigeſted. If the ſtrongeſt Man in the 
World ſhould ſwallow dry Currants whole, he 
could not digeſt them, but they would be diſchar- 
ged entire in his Fæces but little altered; and 
even ſo ſtrong an Animal as the Horſe, does not 
ſo perfectly digeſt his Oats, but that frequently 
ſome of them will retain their vegetative * 
ſo as to grow. 

While the upper Orifice of the Stomach is clo- 
ſed, by the Contraction of the muſcular Fibres in 
its upper Part, below its opening into the Pylorus 
is ſtopt by a diſtinct Valve. ; Since 
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Since Glaſs itſelf is ground ſmooth by the Attri- 
tion of the Coats of the Stomach, the Effect of that 


Attrition will be much greater upon Animal Food. 


Pyerus found that Iron was not corroded in the Sto- 


mach of an Ox; and Horelli made the ſame Experi- 
ments. The Diſſolution of the Aliments is alſo in 
part prompted; whilſt they are inſenſibly attenuated 
by the Interpoſition of a diluting Fluid, in which the 
nouriſhing Particles or ſolid Elements are ſuſpended, 
The Food after a long Maſtication looks white, 
and reflects the Rays of Light unalter'd; even if 
a Perſon ſhould: eat red Beet and brown Bread, 
the Chymus of it made in the Stomach is always of 
an Aſh- colour, occaſion'd by the —— and 
ſmooth Surface of the Parts; by which means the 
maſticated Aliment is ground finer in the Sto- 
mach, and reduced to a more uniform Mixture ; 
but the Chyle is never vomited out of the Sto- 
mach: nor foundl in it of a perfect white Colour. 
The more the Stomach is diſtended, the more 
it is. compreſſed by the Action of the Diaphragm. 
and the Contraction of the muſcular Fibres of the 
Stomach itſelf, if they were not over diſtended; 
but the compreſod Aliment endea vouring to eſcape, 


will paſs out here there is is the leaſt Reſiſtance, 


not at the Oeſophagus, becauſe that is ſtrictly cloſed 


and contracted by the Diaphragm, with the Reſiſt- 


ance of the Weight of the Aliment itſelf; the Ali- 
ment will therefore paſs out of the Stomach thro? 
the Pylorus, which is relaxed to receive the Ali- 
ment, and eaſily tranſmits it thro' its large Apgr- 
ture, which is yet not ſo open as to admit the more 
groſs and ſolid Parts, but only the more fluid, 
which are of the Conſiſtence of Cream, preſſed 
out by the Force of the Diaphragm and Contraction 


of the Stomach, which overcome the Reſiſtance of 


we Pylorus; from hence they paſs thro? a nar- 
| ro 
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row Aperture to the Duodenum, where the groſſer 
Parts are more intimately diſſolvet. 

When the Stomach is full it cannot diſcharge 
any of the groſſer Part of the Food; therefore ſuch 
Parts as cannot paſs thro* the narrow Pylorus, are 
retained. m the Stomach, and drained of their Jui- 
ces, tending towards the Duodenum; till being at 
laſt ſufficiently attenuated, they alſo are preſſed 
through the relaxed Orifice of the Pylorus by the 
Contraction of the Stomach and Diaphragm. Dr. 
Wallis has demonſtrated by Experiments, that the 
Aliment which is firtt taken into the Stomach, is 
alſo firſt expellꝰd out of it into the Inteftines ; but 
the Time required by the Stomach to make ſuch a 
_— {charge cannot pe accurately determined, 

The ſtrongeſt Man does not entirely diſſolve 
he more ſolid Parts of the Aliment, nor ch: 
them into Chyle; for to diſſolve the ſolid Fibres 
of Beef into thoſe primary ſmall Particles of which 
the Fibres were originally formed, would require 
the Action of a greater Power than that by which 
thoſe Particles were formed into Fibres ; but it is 
evident ſuch a Power is not preſent in che human 
Body, nor is any other Part of the Aliment digeſt- 
ed beſides the Juices, which are drained out of the 
divided Veſſels and hollow Fibres of the Parts of 
Animals and Vegetables, which Juices are after- 
wards chang'd to the Nature of the animal Fluids; 
but ſuch Juices make up much the greateft Part 
of all Fleſh-meats, equalling ſeven Parts out of 
eight of the whole Subſtance. 

It has been the Opinion of many, that even 
the Bones of Animals were diſſolved and ground 
in the Stomachs of ſome Creatures, as Helmont was 
formerly of opinion, and as I myſelf once imagi- 
ned; but to be fatisfied in this Reſpect I made ſe- 
veral — by which it appeared that the 
more 
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more tough Parts of the Aliment are not diſſolved 
in the Stomachs of Animals. I gave the Guts of 
an Animal to be ſwallow'd by a hungry Dog, who 
devoured them inſtantly with hardly ever touching 
them by his Teeth; they were diſcharged not in 
the leaſt digeſted, but entire by him, trailing after 
him out of che Rectum in à miſerable manner. To 
another hungry Dog was given butter'd Bones, 
which were diſcharged unaltered in his Fzces. 
The furfuraciou Part of Bread is allo diſcharged 
entire, no Part of it being digeſted but what is dif- 
ſolvable in Water; and the ſolid Fibres of the 
Fleſh of Animals are return'd whole, only drain'd 
of their Juices. Ligaments which were given to a 
Dog, yere. diſcharged without Alteration, after 
ſtaying three Days in him; and in that kind of the 
Dog's Feces which is called Abum græcum, Frag- 
ments of Bones were diſcernible to the naked Eye 
not much altered, the whole Subſtance being no 
more than the ſmall Particles of Bones which were 
broke aſunder by the Teeth of the Dog, and ex- 
hauſted of their ſucculent Parts. 

The Horſe, who is an Animal not much We 
than a Man, living upon Graſs and Hay, dif- 
charges the entire Leaves of Graſs and Stalks of 
Hay, viſible to the naked Eye, after they have 
been macerated in his Stomach, drained in his In- 
teſtines, and turned to dry Balls of Dung. The 
Ox, . who ſwallows the Graſs greedily in little Balls, 
never diſſolves it in his firſt Stomach, but is oblig d 
to ruminate the ſame and grind it again by the 
Teeth, which being attenuated and macerated by 
the Saliva, afterwards ſwallowed, and the Maſtica- 
tion again repeated, yet the entire Stalks and Fi- 
bres of the Graſs and Hay are no leſs diſcernible 
in their Feces; in human Feces the ſolid Fibres of 
Fleſh are alſo diſcernible ; and the ſame alſo holds 


true 
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true of the ſolid Parts of Vegetables, the Skins of 
Peas, Beans, Cherries, Currants, Grapes, Cc. for 
all thoſe are diſcharged, ſwelled indeed, and mol- 
liſied, but not attenuated and diſſolved. 

An eminent Phyſician has ſtarted the Queſtion, 
why the human Stomach 1s not wore away itſelf in 
the Diſſolution, which it makes of the Stomachs 
and Inteſtines of thoſe Animals upon which we 
feed ; but the Anſwer is not ſo difficult as that 
Gentleman imagined ; for the human Stomach is 
impaired by the ſame Heat, and the ſame Tritu- 
ration which is ſuffered by the Aliment, but then 
it is perpetually renewed, which the Parts of the 
Aliment are not. Such Parts of the Aliment as 
are incapable of being diſſolved by the Action of 
the Teeth, Saliva, Mixture of the Air and' the 
Juice, Heat, and Attrition of the Stomach, ſtay in 
that Viſcus till they are drained of their moſt fluid 
and moveable Particles; and then the Stomach is 
relaxed, and the Pylorus is more inclined down- 
wards ; ſo that by the Preſſure of the Diaphragm 
they are at laſt alſo expelled, thro? the relaxed Py- 
lorus, except they ſhould be vomited up with a ſt- 
mulacing acid or putrid Vapour. - 

It is a pe ing and almoſt incredible Change 
in the Nature of Things, that the very ſame Chyle 
ſhould be made as well from the different vegetable 
as animal Food; but if we conſider the Matter a 
little more attentively, we ſhall find all Animals 
reducible to two Kinds. (1.) Thoſe which live up- 
on Animals. And, (2.) Thoſe which live upon 
Vegetables. In the latter Claſs of Animals, which 
are moſt frequently in uſe for Food amongſt us, 
their animal Juices are the Juices of Graſs, and 0- 
ther Vegetables, prepared by the Efficacy of the 
Stomach, Inteſtines, and Liquors flowing into them: 
But in the carniverous Claſs of Animals, their Fluids 
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are vegetable - Juices firſt converted into ànirhal 
Fluids by grameniverous Animals; and nom again 
tranſmuted into another more exalted Kind of ani- 
mal Juices. All our Nouriſhment is tlierefore ve- 
getable Juices, prepared by the Action of one or 
more Stomachs, according as they are drawn either 
immediately from the Vegetables themſelves, or 
from the broken Fibres and Veſſels of Animals: 
So that the Fluids of thoſe Animals which feed up- 
on Vegetables approach nearer to the Nature of ve-' 
getable Juices; whereas in carnivorous Animals they 
are more exalted and attenuated, as thoſe vegetable 
Juices undergoing the Action of the natural and vi- 
tal Organs of two Animals, are alſo more inclined 
to be alcaline; and therefore the Milk of Bitches 
and She-Lyons does not eaſily turn ſowr. In the 
ſame manner our Fluids are formed out of the Juices 
of the Parts of Animals upon which we feed, and 
are again digeſted, and more exalted by the Action 
of our Viſcera; if we therefore conſider, that every 
ching which we eat is really vegetable Subſtance, 


either at firſt or ſecond hand, as having 1 undergone _ 


the Action of one or more Stomachis, it will be 50 
fuch difficult Matter to conceive that the ſame Blood 
ſhould be made out of the ſeveral Kinds of Food. 
The firſt Father of Phyſick, Hippocates, has 
told us formerly, that all the Parts of the human 
Body are perſpirable; or which is the ſame; ate 
every where furniſhed with-exhaling Arteries and 
abſorbing Veins. An infinite Number of ſmall Ar- 
reries diſperſed thro* the whole Skin, exhale an in- 
viſtble Vapour, by which we are encompaſs d as 
with a Cloud, and which is carried off from us 
the Air if this be condenſed againſt the Side of & a 
— glaſs, it turns into watery Drops ; this 
Vapour is never perceived in hot Weather, nor un- 
der the — but in a cold Air it is condenſed 


into 
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into viſible Clouds, ſo that we breathe out a ſenſi- 
ble Vapour as well from all Parts of the Body as 
the Mouth : This Tranſpiration is very much di- 
miniſhed by a denſe Cuticle, and the repelling Force 
of a cold Air; upon which account it is probable 


that this Vapour exhales in much larger Quantities 


in the internal Cavities of the Body, which are all 
kept moiſt with theſe Vapours ; but if we are thus 
aſſured that there are exhaling Veſſels which diſ- 
charge theſe Vapours, we are not much leſs certain 
that there muſt alſo be Vaſſa inhalentia to draw in 
Effluvia at the ſame Parts; which is confirmed by 
Experiments. Bellini having filled an inverted Sto- 


mach with Water, found it was abſorbed, ſo as to 


diſtend the Veins vf the Stomach, and the Skin it- 
ſelf of the human Body will abſorb the Water re- 
tained in a Veſicle formed by a Separation of the 
Cuticle in a Bliſter. The Particles of Mercury and 
Cantharides are alſo abſorb'd, upon their Applica- 


tion to the Skin of the human Body, and diſtribute 
their Action thro' every internal Part: And the 


Experiment of Ruyſch is ſtill a ſtronger Argument, 
by which the Injection being forced thro? the Valves 
of the Veins, aſſes thro* the ſmall Veins into the 
Cavity of the Stomach in as large or a greater Quan- 
tity than what paſſes by the Arteries. I had alſo an 


O ity of obſerving the ſame in the Hand of 


a Child, where the Injection tranſuded thro? the 
innumerable ſmall —— of the Veins like Dew. 
To theſe abſorbing Veſſels, is owing that Refreſh- 
ment which is ſo ſuddenly perceived in the Maſti- 
cation of our Food; which ſeems to favour the 
Aſſertion of Paracelſus, that the ancient Sophi, or 
wiſe Men, lived only by chewing their Food, with- 
out ſwallowing any Part of it. A- kin to this is the 
common Story of Demecritus, who at a Hundred 
and five Years of Age, is faid to have been TO 

alive 
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alive the Space of three Days by the Vapour or 
Scent of new Bread, that he might not dye within 
the Time of the Feaft of Ceres, and diſturb their 
Ceremony. However, we have no room to doubt 
that there are very ſmall abſorbing Veins, which 
convey the moſt ſubtle and vapoury Parts of the 
Aliment into the Iymphatick Veins, from whence 
they are tranſmitted to the ſanguiferousVeins, thence 
to the Heart and Arteries, and by them in a little 
time to the Brain itſelf ; upon which follows a ſud- 
den Recreation of the whole Body. 


8 88. From hence we may judge, whether 
Heat i is the only Author of Digeſtion in the 
Stomach ? Whether there is @ vital Acrimony 
or Spirit 2 which inſpires a native Action to 
the Stomach? Whether Digeſtion will be im- 

rfe& without, or promoted 1 an acids? 
Why a vi/cid, ſaline, acid or bitter Humour + 
is often belched up by a healthy Man, upon 
ſtooping when his Stomach is empty in a 
Morning? And from whence they proceed? 
Whether there are more Cauſes than-one, and 
what, to excite Hungers? Why the Stomach 
is frequently tumefied® in digeſting the Ali- 
ment? And why at times there is occaſion'd a 
Difficulty of Breathing, Fluſhings of the Face, 
and Lazineſs of the Body? Why the Omen- 
tum) is connected to that Part of the Stomach, 
which, upon its Diſtention, is elevated and 
applied to the Peritonæum? Of what Service 
is the large Quantity of Fat which adheres to 
the umbilical Vein, incumbent upon the Sto- 
mach? And how well the manifold Action of 
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the Stomach is intelligible, by conſidering how 
far it is concerned as a Veſſel to receive and re- 
tain the Food, afterwards by mixing the ſeve- 
ral Fluids which paſs into the Stomach, and, 
by acting upon the Air, and then, as it per- 
Forms the Office of a hollow Muſcle, and a 
Veſſel in Balneo; and laſtly, as it communi- 
cates and receives the Concuſſions or Agitati- 
ons of the adjacent Parts, 


The generality of Phyſicians after Galen, have 
attributed the Digeſtion of the Aliment in the Sto- 
mach only to Heat, comparing that Organ to a Pot, 
heated (inftead of a Fire) by the Heat of the Heart, 
Liver, and Spleen ; but thoſe Notions have been 
well refuted long ago by Helmont, eſpecially by his 
firſt Argument, that the Blood of the moſt vora- 
cious Fiſh is very little warmer than the Water it- 
ſelf, in which they live: But Fiſh digeſt their Food 
in a different manner from Men, for their Aliment 
ſtays a long time in their Stomach, and diſſolves 
very ſlowly ; they have alſo a very large Quantity 
of Bile; and in general, the more Fiſh breathe, the 
leſs Bile they have; beſides, ſmall Fiſh devour'd by 
other voracious ones, are the more readily digeſted, 
as they naturally putrify and diſſolve into a Mu- 
cus; nor was the Food ever obſerved to be digeſted 
into Chyle barely by Heat, becauſe that is very 
ſtrong in Fevers, in which the lighteſt Aliment is 
ſcarce digeſtible; not to mention many other Argu- 
ments which might be drawn from the Nature of 
the Thing itſelf. 

2 This is a falſe Notion of Hetmont, which was 
receiv'd by Sylvius, and the generality of the Che. 
mico-Carteſtan Sect ; to wit, that the Digeſtion of 
the Aliment is performed by the Power of an acid 

| Ferment; 
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Ferment; which Acid is of a very different Nature 
from any chemical or vegetable Acid, being pecu- 
liar to the human Body only: And that by the A- 
ction of this Ferment the Food is turned to Chyle, 
and receives the vital Impreſſion from the Soul; 
which was imagined to reſide in the Stomach z alſo 
that this Acid was conveyed from the Spleen to the 
Stomach by the Vas breve. Thus, for Example, 
ſay they, Gold is not diſſolved by any acid Spirit, 
but the Spirit of common Salt only; which how- 
ever will not diſſolve Silver, c. But the Argu- 
ments to confute this Notion are almoſt infinite, the 
Vaſa brevia are Veins which convey Blood from the 
Stomach to the ſplenic Vein, but return nothing 
from the Spleen to the Stomach ; beſides, the Blood 
is far from poſſeſſing any Acid, its Salts are of the 
neutral or ammoniacal Kind, and all the Juices ſe- 
parated from the Blood, except Milk, afford a vo- 
latile alcaline Salt only; alſo a perfect Fermenta- 
tion was never yet obſerved in the Stomach. The 
Falcon, Eagle, Wolf, and other voracious Ani- 
mals, are repleniſh'd more with an alcaline then an 
acid Juice, And I myſelf have obſerved a diſſol- 
ved Fiſh ſwimming in a kind of alcaline, fœtid, 
and mucous Pickle in the Stomach of a Dog-fiſh. 
The Cafſowar, a Bird more voracious than the 
Oſtrich, is found to have no Acid in its Stomach, 
but a muriatic Liquor; and Men who are never 
troubled with any acid Belchings, have a ſtronger 
Appetite and better Digeſtion than others. Upon 
opening the Stomachs of Animals who have faſted 
two Days, the Liquor found therein is mucous, 
ſaline, ſharp, and bitter, being compoſed of the 
Saliva, Bile, and pancreatic Juice; alſo in hungry 
Men in Health, there is a Liquor often regurgita- 
ted, not acid, but ſalt and bitter, which occaſioned 
Celſus to ſay that Bile is increaſed by faſting. 

Q 3 3 Acids 
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Acids are not ſo pernicious to the human Body 
as many of the Moderns have imagined, and their 
Acrimony is quickly overcome by the Addition of 
any alcaline Salt. Thus Homberg demonſtrates, 
that five Ounces of the ſtrongeſt Vinegar does not 
contain more than three —— of acid — for 
ſaturating that Quantity with an Ounce of Salt 
of Tartar, the ad Salt produced from them 
both, weighed only an Ounce and three Drams, 
the reſt being ſimple Water: Yet Acids aſſiſt the 
Appetite ſo far, as they deſtroy any alcaline Ran- 
cidity which might pall the Stomach ; but if a Loſs 
of Appetite proceeds from a Weakneſs of the Bile, 
then Acids are hurtful, and Alcalies uſeful, parti- 
cularly the Sal. Vol. oleof; of Sylvius, Tincture of 
Myrrh, Extract of Wormwood, and the like, Tc, 
But if V iſcidity is the Cauſe, then all Kinds of Salts 
romote the Appetite and Digeſtion, whether they 
acid, alcaline, or medial; therefore Acids will 
not always reſtore the Appetite ; nor can an acid 
Ferment be demonſtrated from an Acid having 
ſometimes that effect. | | 
In a Man that has faſted longer than uſual, 
after riſing out of Bed in a Morning a bitter yellow- 
iſh Juice will riſe into his Mouth, if he ſupp'd upon 
Fleſn or fat Meat; but an Acid, if he made his Sup- 
E upon Milk or vegetable Food; which mucous 
Liquor will alſo riſe into his Mouth more eaſily up- 
on ſtooping, and removing the Reſiſtance from the 
perpendicular Weight of the Fluid ; the Bitterneſs 
of it proceeds from the Bile, which Celſus has long 
before obſerved to come into the Stomachs of faſting 
People. The ſame alſo happens in Brutes, from a 
Mixture of the Bile, Juices of the Stomach and Pan- 
creas, together with the Relicks of the Food retained 
in the Stomach, which are expelled upward by the 
Preſſure of the abdominal Muſcles, whenever - 
| Mou 


>” 1- U R 


@ fu 1 © UN UN Wn 


E 
1 


WS hu pn OS © PT % PE a % 


8. 88. in digeſting the Aliment. 231 
Mouth of the O:/ophagus is more open than the Py- 
lorus, or when the latter is cloſed or contracted, - 

The Senfation which we call Hunger is ſome- 
what ſurpriſing ; it is not the fame as Pain, and 
yet it gives equal Uneafinefs, being ſometimes fo 
violent as to compel Mothers to kill and eat their 
own Children for Food, This uneaſy Senſation 
was wiſely beſtow'd by the bountifut Creator upon 
Mortals, to inform them of the great Danger and 
Injuries which the Body would undergo, particu- 
larly the Fluids of it, by continual motion, which 
would quickly become acrimonious and alcaline, 
ſo as to deſtroy the whole, if they were not fre- 
quently rehewed and diluted with freſh Chyle, It 
is alſo another Providence of the Creator, that we 
have not an-Appetite for Food in Diſeaſes, when 
the Powers of Digeſtion are too weak to operate 
upon the Aliment. Another conſiderable Uſe of 
Hunger, is, for reſtoring the Conſumption of the 
Fluids, made by the Sanctorian Perſpiration, and 
other Excretions; theſe are the Ends for which we 
have an Appetite to Food : but the Cauſes thereof 
are various; as firſt, the perpetual Attrition of one 
Part of the empty Stomach againſt the other ; 


whence the nervous Papillæ, plentifully diſperſed 
thro' its Rugæ, receive an uneaſy Senſation, Se- 


condly, the ſharp Quality of the Liquors which 
paſs into the Stomach, ſuch as the Saliva, Succus 
gaſtricus, and ſometimes the Bile and pancreatic 
Juice, by their retrograde Paſſage into the Sto- 
mach. Thirdly, the Relicks of the laſt Meal re- 
tained in the Stomach, and degenerating into an 
acrimonious Ferment; for the Stomach is never 
entirely emptied ( per F. 83.) ſome Part of the 
Aliment will therefore remain in the Interſtices of 


its Rugæ, and vellicate its nervous Papille, Hun- 


ger is removed, 1. By filling the Stomach with 
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new mn which is the Intention of Nature. 2, 
By diluting and diſcharging the acrimoniys Fluid 
and Relicks in the Stomach by warm, watery, and 
oily Liquors. 3. By violent Paſſions of the Mind, 
and Frights. If you ſhould convey one Grain of 
a rotten Egg into the Stomach of an hungry Per- 
ſon, his Appetite will be gone in a Moment, and 
a Vomiting will follow, whereby what was offen- 
ſive to the Stomach, will be rejected from it 

5 This Tumefaction of the Stomach proceeds 
from the Fermentation or Putrifaction, where 
the Particles of Air included in the Aliment are 
ſet at liberty, and reſtored to their Elaſticity, 

The Omentum is thus connected to the Sto- 

mach, that it might interpoſe between that and the 


8 leſt the diſtended Stomach ſhould be 


injured by the Preſſure or Reſiſtance of the Abdo- 
men, which is by this means commodiouſly pre- 
vented by the Softneſs of that fat Body. 


g. 89. When the Stomach is almoſt empty, 
it contracts, grows flaccid and wrinkled, re- 
taining only the groſſer Parts of the Aliment, 
which at length are alſo expelled by the Force 
of the Diaphragm in Reſpiration, while the 
Pylorus is relaxed ; yet the Stomach is ſeldom 
entirely emptied, ſo far as not to retain ſome 
Part of the Aliment, and not be capable of re- 
ceiving more, . without Diſtention. 


The Remainder of the Aliment frequently ſtays 
a long time in the Stomach; the groſs Parts of the 
Food were found in the Stomach of a Hog after 
they had been eat three Days ; this is occaſioned 
mack by the narrow Orifice of the Pylorus, which 
is hardly wider than a Goole-quill ; therefore ma- 


N . . ny 
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ny Diſorders of the Stomach may be_ remedied - 
barely by faſting twenty-four Hours, eſpecially if 
a large Quantity of warm Emulſion or ſalt Wa- 


ter be drank afterwards, ' whereby the Stomach, | 
and en will be cleanſed: 


— * — 2 7 RPR 


Concerning the Action f the I wah 
| on the Aliment. 


HE Tateſtines perform more exaly hs | 

Attenuation of the Aliment, which was be- 
fore banal in the Stomach; the ſmall Inteſtines only 
form and ſeparate the Chyle from its excrementiti- 
ous. Part, while the large [nteſtines receive, change 
and diſcharge the groſs excrementitious Part of the 
Aliment ; for the Chyle is never found in the lar 
Inteſtines, naturally, nor the fetid Excrement in 
any of the ſmall ones. In examining the Action 
of the Inteſtines upon the Aliment and Fæces, we 
are to conſider them, 1. As a Canal, receiving 
and retaining the Food. 2. As a ſecretory Organ, 
conveying various Fluids, to be mixed with. the 
Aliment in them. 3. As a hollow Muſcle; agi 
tating and compreſſing the Food. And laſtly, 
4. We are to conſider the Alterations. ſuffered by 
the Chyle in the Inteſtines from the Action of the 
adjacent Parts; to which we may add, the Alte- 
ration made in them by the Bile and pancreatic 
Juice, | 


. go. To underſtand what 3 to the 
Chyle of the Stomach, and its Fæces, in the 
Inteſtines, we ought firſt to conſider the Stru- 
cure of that membranous Tube, the ſeveral ' 
Juices 
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Juices conveyed into it, the abſorbing Veſſels, 


which convey the Chyle from it, with its own 
vermicular Motion, and that received from the 
Preſſure of the circumjacent Parts. 

& 91. The firſt and internal Coat of the 
ſmall Inteſtines, which immediately imbraces 
the Chyle, is villous, rough, and full of Pa- 


fille I, of a gray or aſh Colour 2, perforated 


with many ſmall Tubes 3, diſcharging an aque- 
ous and a viſcid Liquor into them; it is alſo 
perforated by the Mouths of the lacteal Veſſels, 
and ſome large Pores 4, diſtinct from all its 
Others ; it is three times as long as the nervous 


Coat, by which it is inveſted, eſpecially in the 


Inteſtine called Fejunum s, where riſing up in 
Duplicatures, it forms Valves, and is full of 


Wrinkles, eſpecially where it is connected to 
the Meſentry ; the external or convex Surface 


of this Coat is full of ſmall Glands, Veſſels, 
and Nerves. By this Structure of the inner- 


moſt inteſtinal Coat; the Chyle and Feces are 


retardeds, and continually intercepted in their 
Paſſage, its internal Cavity is /ubricated7, and 
defended, and the groſſer Parts of the Chyle 
conſtantly diluted ; where the fecal Part of the 
Chyle becomes more inſpiſſated and hardened, 
it is there moſt lubricated, eſpecially towards 
the End of the [rium s, where the exquiſite 
Senſation 9 of the lacteal Orifices makes their 
Sphincters contract io, and exclude ſuch acri- 
monious 1 Parts as would be injurious to the 


Blood, Lymph, and internal Parts of the 


Body; by which Irritation the Inteſtines are 
| | alto 
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alſo excited to contract and drive forward their 
Contents. 


2 If a freſh Stomach or Inteſtine be turned in- 
fide out, fo as to render the villous Coat conſpi- 
cuous, by waſhing it and ſuſpending it in warm 
Water, the whole Surface of that Coat appears be- 
ſet with Papillæ ſticking out; theſe in the 

rations given me by Ruyſcb, are ſome of them of | 
an Aſh-colour, others red, whitiſh, or nervous, 
and appear like a Rug: between the Yilli of this 
Coat terminate the ſmall Arteries, Veins, N ſerves, 
and lacteal Veſſels. 

* They are indeed of a cineritious Colour in 2 
healthy State, but in Inflammations and Injections 
of the Veſlels which is a kind of artificial Inflam- 
mation, they appear red. 

5 Thro* which the ultimate ſmall Branches of 
the Arteries diſcharge their Liquor i — the Cavit 
of the Inteſtines, where their Open . 2 
numerous, that there is hardly any y viſible F Point 
which does not contain ſome of thoſe Pores and 
Openings of the excretory Ducts. ä 
1 Theſe were diſcovered about 40 Yeits ago 
by Ruyſch, while he an human Inte- 
ſtine, which he before injected in warm Wa- 
ter, at which time he perceived remarkable large 
Pores in the villous Coat of the Inteſtines, which 
had till that time lain concealed from him. From 
a ſtrict and repeated Examination of theſe Pores 
myſelf in the Preparations of Ruyſch, they appear 
to be Follicles or Cells, into which the Arteries 
depoſit their ſalival Juice, which by ſtagnating 
there, becomes more viſcid, till it is at laſt ex- 
preſſed, for the Uſe of the Inteſtine or Aliment, 
by their vermicular Motion and Preſſure. The 
ale internal Surface of the Inteſtines is conſtant- 


ly 
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ly moiſtened by this Liquor, and and if it be wiped 
off, it is quickly renewed again, either of itſelf, or 
by a gentle Preſſure. 

5 The internal Coat, above the Inſertion of the 
Ductus communis Cholidocus, is almoſt tht᷑ee times as 
long as the nervous Coat; below the Inſertion of 
that Duct it is fix times as long; and in the Fe- 
junum, according to Feldman, it is nine or ten times 
longer, eſpecially when the nervous Coat is con- 
tracted by the Cold and its Elaſticity; but the vil- 
lous Coat being conſtantly flaceid, and ſo much 
longer than the nervous, is by the Action of that 
Coat drawn into Wrinkles; which are the larger, 
as the Inteſtines are leſs diſtended; but when 
ſtretch'd with Wing, they diſappear.: at the End 
of the Fejunum theſe Rugæ grow leſs, and the vil- 
lous Coat alſo becomes thinner ; but the Rugæ are 
largeſt on that ſide connected to the Meſentery, 
being formed into larger Pleats, by the Smallneſs 
of the Curvature there, and ſtronger Contraction: 
theſe Rugæ are not circular, but make up about a 
quarter, or a third Part of a Circle, the remaining 
Part of the Circle being ſupplied by other Ruge at 
ſome diſtance ; by which means the Cavity of the 
Inteſtine is divided into as many ſmall Cells ag 
there are Rugæ, or Valvulæ conniventes, thro? each 
of which the Chyle is ſucceſſively tranſmitted. In 
this Coat are ſituated mucous Drains or glandular 
Cells, which more properly belong to the nervous 
Coat. 

5 The Aliment being intercepted by the Ruge, 
or Valves of the Inteſtines, is agitated, attenuated, 
and retarded in its Progreſs, that it might not paſs 
thro* the Body before it is ſufficiently drained by 
the Mouths of the Lacteals. If it were not for, 
theſe Ryge, the Aliment would run thro' the Bo- 
dy with little or no Alteration, producing a Lien- 
| te ry. 
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tery. It is by the Efficacy of theſe Valves, that 
5 Quarts of Spaw-water being drank in a Morn- 
ing, do not diſcharge any Part by Stool ; but be- 
ing entirely abſorbed by the Veſſels, return into 
the Blood, and paſs off by Urine. I knew a Gen- 
tleman who drank — Pints and a half eve 
Day, and yet he had ſcarce a Stool in a Week; 
from whence it appears, that the Inteſtines of. a 
healthy Perſon are contracted, and more readily 
tranſmit their contained Juices into the Blood by 
the Veins, then diſcharge them by Stool. 
The vermicular Motion of the Inteſtines never 
ceaſes whilſt there is any Life remaining in the 
Body; and even when they are taken out of the 
4 after Death, they have been obſerved to 
creep or move upon a Table; the ſenſible Papille 
in their villous Coat are therefore conſtantly rubb'd 
againſt each other; and if they were not defended 
by the Mucus diſcharged from the Cryptæ and 
ſmall Glands, it would produce an intolerable pain- 
ful or uneaſy Senſation. Therefore provident Na- 
ture has carefully furniſhed the whole Surface of 
the Inteſtines with a Mucus, which tranſudes thro? 
every. Point of their internal Coat, that the nervous 
Papillæ, and other Parts, might not ſuffer too 
ſtrong an Attrition from the groſſer Parts of the 
Aliment. Nature has wiſely placed the ſmall 
Glands, for the Separation of this Mucus, under 
the muſcular Coat of the Inteſtines, by which 
Mechaniſm their Contents are expreſſed when 
moſt wanted, by their periſtaltic Motion; upon 
the Ceſſation of which they are again filled ; but 
when this Mucus is injudiciouſly abraded, by the 
unſki)fu] Exhibition of a violent Medicine, a Dyſen- 
tery is produced, and the. Roughneſs of the Ali- 
ment gives intolerable Pain, frequently followed 
with an Inflammation or Mortification. _ 
ne 
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o The moſt fluid Part of the Aliment, which 
paſſes out of the Stomach into the Inteſtines, is 
quickly drained off by the Lacteals in the eum, 
by which means it would become fo indurated, as 
not to paſs eaſily thro' them, if it were not for a 
Juice which perpetually diſtils into them from the 
exhaling Arteries; which diluting and mixing with 
the Chyle, renders it more fluid, moveable, and 
capable of tranſmitting its moſt ſubtil Parts into 


the bibulous Lacteals. Theſe exhaling Arteries 


are principally ſeated in the firſt Part of the ſmall 
Inteſtines; but where they terminate, the ſmall 
Glands of Pyerus become gradually more nume- 
rous ; from both which is afforded a thin Mucus, 
to dilute the Chyle and lubricate the Inteſtines. 
In the large Inteſtines theſe mucous Glands are 
alſo very remarkable, affording a much thicker 


Mucus, for the Lubrication and Defence of their 


villous Coat; and that the Quantity of Juice tranſ- 
mitted by them into the Inteſtines is very conſide- 
rable, may be concluded from the Quantity of 
Water which paſſes by Injection thro' the meſen- 
teric Artery into the Inteſtines in a ſhort time, and 
from its being the moſt extenfive ſecretory Organ 
of the whole human Body ; as alſo from the large 


and ſurpriſing Quantity of Water evacuated by the 


ſame Organ in Diarrhza's, and by virtue of ca- 
thartic Medicines. 

9 The exquiſite Senſibility of this Part proceeds 
from the great Number of nervous Papillæ diſper- 
ſed thro? it, upon which account People are quick- 
ly carried off by Inflammations and Excoriations 
of the Inteſtines; and when attended with the 
moſt acute Pain, will kill the ſtrongeſt Man in the 
ſhort Space of an Hour. To this Structure is alfo 
owing the great Senſibility of the Stomach and 
Inteſtines, whereby they are enabled to diſtinguiſh 

pernicious 
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pernicious and poiſonous Subſtances from good 
Aliment, the brit uſually producing violent Con- 
vulſions and Irritations, whereby they are ejected 
upwards and downwards. 

10 The Acrimony which the Faces contract with- 
in the Space of twenty-four Hours is ſo great, as 
to excite the Parts to an Expulſion of them, not- 
withſtanding the greateſt Reſtraint of the Mind to 
the contrary. 

1 Every Part of the human Body is fo wikly 
contrived by the great Archite&, that the ſmall 
abſorbing Orifices and Sphincters of the lacteal and 
other Veſſels, contract their Openings upon the 
Approach of any acrimonious Subſtance ; ſo that 
they will not admit any offenſive or ſharp Liquor. 
The Skin upon the Approach of cold Air is con- 
tracted into innumerable little Tubercles, like the 
Skin of a Gooſe, whereby the perſpirable Matter. 
is obſtructed thro? a Contraction of the exhaling 
Orifices. The Bladder for Urine is ſurpriſingly 

contracted upon the Contact of an acid Spirit, or 
the Point of a Needle; but the fame contractile 
Power was more neceſſary to no Part of the Body 
than the Inteſtines; for without that. they would 
give a free Admiſſion to noxious Particles into the 
Blood, whereby the whole Body would be infect- 
ed, and its Fluids corrupted; but to prevent that, 
we learn from the Experiments of Wepfer and 
Pyerus, that upon touching them with the Oil of 
Vitriol they contract like little Worms. From no 
more than a Defect or Abſence of the Mucus lubri- 
cating the Inteſtines, the dry Feces will meet with 
ſuch a difficult Paſſage, as not to be capable of be- 
ing diſcharged, but the Inteſtine is contracted, 
and occaſions the Iliac Paſſion. After taking of 
Arſenic, the Parts which are firſt in contact with 
the Poiſon, are Vn contracted, and _ 
the 
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the Air is retained forcibly in the Stomach; ſo as 
to produce enormous Swelling and a ein 
that Viſcus. It is by the ſame contractile Power, 
exerted by the abſorbing Veins, that the Arteries 
diſcharge and pour forth their diluting Liquor into 
various Cavities, Tears in the Eye, Saliva in the 
Mouth, Mucus in the Inteſtines, and other Parts, 
ſerving to defend the tender Fibres from the Action 
of the Air, and foreign Bodies, alſo to moiſten 
and keep them fit for motion. If a Man ſhould 

by Accident have taken a Quantity of Scammony, 
his Inteſtines will quickly perceive the Acrimony 
of that Reſin, which diſſolves the Blood into a 
putrid Maſs with the ſame Force as Mercury ; the 
ſeveral Fibres therefore and ſmall Veſſels of the 
Inteſtines will be ſtrongly contracted, diſcharging 
a large Quantity of Juices to dilute the acrimoni- 


= ous Body, whereby it will be eaſily drove forward 


and expell'd, as pernicious to the Body. We bare- 
— theſe Appearances, without accounting 
or their Cauſes by latent Properties. 


is 92. The preceding villous Coat i is inveſt- 
ed by a thinner vaſcular one, which encom- 
paſſes the firſt every where", excepting the 
Valves, this Coat being not valvular, but con- 
fiſting of an Intertexture of innumerable ſmall 
Arteries and Veins 2, which terminate partly 
in ſoft and pulpy Penicilli, in the form of a 
fmall Bruſh Pencil 3 artly into the ſmall 
Glands of Pyerus 4, * partly into the ſmall 


excretory Ducts, diſperſed die the Cavity of 
the Inteſtines; it is alſo furniſhed with Yeznss, 
whoſe Extremities are either continued to the 


preceding 2 by Inoſculation, as a = 
nu 
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nual Tube, or are ſpent in the ſmall Glands 6f 
Peyerus, or elſe open, with ample bibulous 

Orifices, into the villous or downy Subſtance 
lining the Inteſtines; to theſe Veſſels is alſo 
added a nervous Intertexture ©, to which the 

Glands of Peyerus are connected near their 

Roots, and are advantageouſly placed under 
the muſcular Coat of the Inteſtines, to diſ- 

charge their Mucus by Ducts opening thro the 
villous Lining; theſe Glands are but few in 
Number in the two firſt of the ſmall Inteſtines, 

but become larger, more numerous, and cluſter- 

ed together towards the beginning of the larger 

Inteſtines; their Office is therefore to dilute 
the Fæces, lubricate and moiſten the internal 
and ſenſible Fibres of the Inteſtines, defend 
them from the Acrimony and Roughneſs of 
the Fæces, and adminiſter a digeſtive Heat? to 

their Contents, 


The ſecond Coat of the Inteſtines is not exten- 
ded between the Rugæ of the firſt or internal Coat 
of them, but is only extended over the ſame in an 
equal Cylinder. | 

> The Inteſtines are fo very full of ſmall Veſſels; 
that, one wou'd be perſuaded they were nothing 
elſe, from inſpecting ſome Preparations of them gi- 
ven me by Ruy/ch ; one wou'd take them to be no- 
thing but Arteries, if they only were fully diſten- 
ded ; and for nothing but Veins coming trom the 
Vena Porta, if they were injected by that Veſſel at 
the Liver, or coming from the Vena Cava, if the 
Injection was thrown in by that Veſſel; and by 
theſe numerous Veſſels ſpent upon the villous Coat 


is preſerved the Heat of the Inteſtines. 
R ” -L When 
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When a ſmall Branch of an Artery, diſtributed 
to the nervous Coat of the Inteſtines, comes to ter- 
minate, it is ſuddenly ſubdivided into an infinite 
Number of other ſmall Twigs, reſembling the 
Hairs of a Bruſh Pencil ſticking out of a Quill, 
"Theſe Penicilli terminate two ways, ſome diſchar- 
ging their Liquor into the Cavity of the Inteſtines, 
others tranſmit their Liquor to the ſmall Glands of 
Peyerus, which retain it till it becomes more in- 
ſpiſſated before it is diſcharged, 
1 Theſe are very ſmall Cells, receiving a Hu- 
mour from the Arteries, which is retain'd in the 
membranous Follicles till they are full, and then 
diſcharged z the ſmalleſt of theſe Glands inveſt the 
Pylorus,and grow gradually larger,and more aggre- 
gated, as they approach nearer the Cæcum; becauſe 
the Chyle is not acrimonious after it is juſt paſſed 
out of the Stomach, but becomes ſo by its long 
ſtay ; and therefore Peyerus does not well conclude 
the Action of his Glands to be for diluting the Chyle, 
for they are more numerous where the Chyle is 
thickeſt and more excrementitious, 3 
There are ſeveral Sorts of Veins which abſorb 
Liquors from the Cavity of the Inteſtines. 1. Veins 
from the Meſentery. 2. From the Cava. 3. Lacte- 
al Veins. 4. Lymphatic Veins, The Paſſage of 
Water into the Cavity of the Inteſtines, by inject- 
ing it at the meſenteric Artery or Vein, or at the 
Vena Cava, demonſtrate the abſorbing Faculty of 
thoſe Veſſels. 
* © The Nerves of the Inteſtines are very nume- 
rous; but for what End are they thus diſtributed, 
it may be aſd? Whether they do not convey 
Part of their Juice in the manner of Arteries with 
their correſponding Veins? And whether the NI: 
duum is not poured into the Cavity of the Inteſtines 


inthe Form of a Vapour? Both theſe ſeem prom 
| e, 
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le, tho? they do not admit of Demonſtration. 
This is certain, that moſt extream and ſudden 
Weakneſs is occaſionꝰd by Diarrhæa's. I have had 
Patients from the Indies who have been miſerably 
extenuated to mere Skeletons by ſerous Diar- 
Heat from the innumerable ſmall Veſſels which 
encompaſs the Inteſtines, by the Action of which 
Heat, being the ſame as (at $. 86. N. 2.) the Ali- 
ment continues to be further attenuated and digeſt- 
ed to a much greater: Degree, by the greater Ex- 
tent of this Organ. The Inteſtines never grow 
cold whilft there is any Life in the Body; and as 
ſoon as ever they are cold after Death, their peri- 
ſtaltic Motion ceaſes, and the Coats of the lacteal 
Veſſels collapſe; to this we may add that the Pul- 
ſations of the Arteries cauſe a perpetual Attrition of 
the Chyle in the Inteſtines, different from that occa- 
ſioned by their periſtaltic Motion or their Heat. 


$8.93. The preceding vaſcular Coat is inveſt- 
ed by another muſcular one", conſiſting on its 
Infide of thick and ſtrong annular Fibres, in- 
ſerted into the Edge of the Meſentery as into a 
Tendon 2 ; at which Part the Fibres receive 
their Nerves ; by theſe the whole Cavity of the 
ſmall Inteſtines is, Part after Part, ſucceſſively 
contracted; the Valves at the ſame time ng 
uþwards3; their Contents are alſo reciprocally 
preſſed upwards 4 and downwards, againſt the 
Side of the villous Coat, according to the Di- 
rection of the Inteſtines, by which means the 
Chyle is ground together, more intimately 
mixed, attenuated, and prevented from run- 
ning into Concretionss, at the ſame time deter- 
0 R 2 ging 
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ging the Sides of the Inteſtines. The convex 
or external Surface of this muſcular Coat is 
compoſed of longitudinal Fibres 6, which run 
croſs the former, ſerving to contract the Length 
of the Inteſtines, whereby they are corrugated 
and ſtraiten d, eſpecially on that Side annex d 
to the Meſentery. 


7 4 muſcular Expanſion or Membrane, which 


ariſes from the Pylorus, and terminates at the end 


of the Jlium; the Action of which is, to ſhorten 


the Length of the Inteſtines by its longitudinal 
Fibres, and to contract their Diameter by its cir- 
cular Fibres, whereby the Capacity of the Inte- 
ſtines is ſo far diminiſhed, as to have no empty 
Space; the Action of this muſcular Coat is there- 
fore ſtronger than that of the Stomach, for that 
never applies the Sides of the Stomach cloſe to each 
other, ſo as to leave no Space in the ſame. The 
Thickneſs of the muſcular Coat of the Inteſtines 
is ſo remarkable, that it cauſes the Inteſtines to 
creep like a Worm, even after they have been ta- 
ken out of the Animal and laid upon a Table. The 
ſame Motion is alſo performed in the ſmall Inte- 
ſtines of a living human Body by virtue of this 
Coat, which is quite different from the Motion of 
them, which frequently ariſes from their being di- 
ſtended with Wind, as is ſometimes obſerved in 
dead Bodies. In all living Diſſections the Inte- 
ſtines are conſtantly obſerved in a vermicular mo- 
tion, being ſucceſſively contracted and relaxed, one 
Part after another; and that the Relaxation and 
Diſtenſion of them proceeds from their contained 
Air and Aliment, but their Contraction from theſe 
muſcular Fibres. This periſtaltic Motion of the 
Anteſtines continues even a conſiderable time ow 
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the Death of an Animal; for upon opening Rab- 
bits, which have been kill'd by breaking their 


Necks, the Inteſtines continue to creep a long 


while after they have been pull'd out and thrown 
away, This Motion is demonſtrated to ſubſiſt in 
the human Body for the Space of two whole Days 
after Death, during which time the Chyle paſſes 
by the lacteal Veſſels ; ; the Effects therefore of this 
Action muſt be very conſiderable from ſo ſtrong 


and taſting a Contraction, continued ann 


thro? ſo long a Tube as the Inteſtines. 
* A Muſcle is a Subſtance compoſed of red mo- 


ving Fibres, but a Tendon is a Continuation of 


the ſame Fibres, which are neither red, nor yet 
contract; the Fibres of the Inteſtines are therefore 
muſcular, diſpoſed upon each other in ſeveral $/7a- 
za, the outermoſt of which ſerves as an Integument 
for the ſeveral included Strata; there is no neceſſi- 
3 that theſe Fibres ſhould appear equally red with 

ſe of the larger Muſcles, for Redneſs is not a 
characteriſtic Mark of a Muſcle, becauſe every 
muſcular Fibre appears white and pellucid, like 2 
SnaiPs Horn, after the Blood has been waſhed out 
| with Water; but in the Muſcles of Inſects, even 
in their natural State, there is no Appearance of 
Redneſs, notwithſtanding their muſcular Motions 
are performed with a greater Strength in propor- 
tion, than thoſe of the human Body, as Rober- 
vallius has demonſtrated in his Treatiſe de ſaltu 
Pulicis. Thoſe muſcular Fibres of the Inteſtines 
which are annular, become tendonous towards the 
Meſentery ; which has been rightly obſerved by 


Willis, and they afterwards are continued with the 


Nerves, which are diſtributed to the Inteſtines thro? 
the Meſentery ; and every Muſcle is nothing more 
than an Expanſion of ſmall Nerves, 
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The muſcular Coat of the Inteſtines being 
contracted, and their whole Capacity by that means 
diminiſhed, there muſt neceſſarily follow a Con- 
traction of their more lax villous Coat into large 
Folds, which will ſtill further diminiſh and divide 
the internal Cavity of the Inteſtines; and thus 
they are divided into as many Cells as there are 
projecting Valves, formed by the Corrugation 
of their internal Coat; but when the Aliment en- 
deavours to paſs from one Cell to another, it is 
retarded, preſſed againſt the bibulous Pores of the 
villous Subſtance, and its moſt fluid Part is by 
that means abſorbed by the three Orders or Kinds of 
Veins; and thus the Aliment will receive a ſecond, 
third, and more than a hundred ſucceſſive Tritu- 
rations „Dilutions, and Abſorptions; which will 
at leaſt be repeated .as often as, there are Valves in 
Number. The whole inteſtinal Tube is therefore 
not always open, but contracted in one Part, and 
relaxed in another; in which repeated Actions the 
perſpirable Matter and mucous Liquor of Pyerus 
will be diſcharged in larger Quantities into the In- 
teſtines at the time of their Relaxation, and inti- 
mately mixed with the Aliment at the time of their 
Contraction; and laſtly, the oily Part of the Blood, 
which was received by the cellular Coat of the In- 
teſtines during their Relaxation, is preſſed out in 
the Contraction of their muſcular Coat, and oo 
cates every fleſhy Fibre. 
We are taught by the repeated Experiments 

of Wepfer and Pyerus, that the Inteſtines are not 
only contracted downwards from the Stomach to- 
wards the Anus, but alſo in a contrary Direction 
from the Anus towards the Ocfo —— whereby 
the Aliment is drove back by this vermicular Con- 
traction, aſſiſted in its motion by the Preſſure of 
the abdominal Muſcles; thus the Aliment receives 


4 very 
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a very conſiderable Remora „or Retenſion, Atiri- 
tion, Diviſion, and Mixation, by the repeated 
Actions of this muſcular Coat of the Inteſtines, 
which not only continues during the whole Life 
of the Animal, but even after Death, when the 
Heart Pas ceaſed to move for many Hours. 

5 A Dram of Turpentine will ſo ſtick to the 
Fingers and Hands of a Perſon, that it ean ſearce 
be waſh'd off; but when the ſame is made into 
Pills, it will not adhere to the Sides either of the , 
Stomach or Inteſtines, and yet it will preſently 
tranſmit many of its Particles into the Blood, and 
paſs off by Urine : this extraordinary Effect pro- 
ceeds partly from the continual Effuſion of fapona- 
ceous and diluent Juices into the Inteſtines, in con- 
junction with their periſtaltic Motion, which pre- 
vent the leaſt Particle of the Turpentine from ſtay- 
ing two Inſtants in one Place; but the exhaling 
Arteries eſpecially pour out a thin Liquor, by nu- 
merous ſmall Ducts, into every Part of the Inte- 
ſtines, which repels and waſhes off ſuch viſcid Parts 
of the Contents, as might otherwiſe adhere too 
ſtrongly to each other, and to the villous Coat of 
the Inteſtines; ſo that if the Inteſtines ſhould be 
deſtitute of this Defence, by an Excoriation, In- 
flammation, or Suppuration, the Patient muſt in- 
evitably periſh, as no Aliment would then be of 
any Service to him. The Inteſtines have even 
been obſerv*d to grow together from thoſe Cauſes, 
and produce a ſurprizing and fatal Iliac Paſſion ; 
- etherwiſe the Faces are ſeldom obſerved: to adhere 
to the Inteſtines, notwithſtanding they are ſome- 

times form'd into ſuch bituminous and hard Lamps, 

beginning to ſtick to the Sides of the Rectum, as 
not to be capable of being diſcharged without the 
Aſſiſtance of the Fingers, or ſome other Means, 
And even in the Heart, which. performs ſuch a 
Ss ſtrong 
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ſtrong and perpetual Contraction, we frequently 
find that Polypuſſes are formed by a Coagulation 
of the more viſcid Parts of the Blood adhering to 
the Sides and other Parts of that Organ. 

The Mechaniſm of theſe longitudinal Fibres 
is very particular, they being intermixed with the 
circular Fibres interſecting them in various Dire- 
ctions, and that chiefly in the ſmall Inteſtines. 
There is the ſame reaſon for theſe Interſections, as 
for the tendonous Interſections in the Recti- muſ- 
cles of the Abdomen, the Complexi, &c. i. e. that 
by the frequent Interpoſition of new Tendons, to- 

ards which cach end of the Fibres are to contract, 
the Strength of the Muſcles may by that means be 
increaſed ; whereas if the Contraction was to be 

continued without Intermifſion through the whole 
Length of thoſe Fibres, they would quickly be 
tired by a ſlight Action. We may alſo add, that 
by the Contraction of theſe longitudinal Fibres, 
the poſterior Part of the Inteſtines is drawn cloſer 
towards their anterior Part; the Curvature of the 
Inteſtines is ſtraitened by them, their internal Ruge 
increaſed, and their Valves brought nearer to each 
other; they alſo aſſiſt the Action of the orbicular 
Fibres, in forming the Cells of the Inteſtines ; but 
their Contraction is not performed at once thro? 
the whole Tract of the Inteftines, but unequally, 
ſometimes in one Part, and ſometimes in another, 


1 94. The preceding muſcular Coat is in- 
veſted externally by the cellular Membrane i, 
lately diſcovered by Ruyſch, being a Continu- 
ation of the adipoſe Membrane of the Meſen- 
tery, very ſerviceable to the muſcular Fibres in 
their Action, by lubricating them with the 
contained Oil, and keeping them moveable 

pon 


8.94. on the Aliment. 249 
upon each other, being the Seat of many Diſ- 
orders of the Inteſtines and in lean People fo 
thin, as to be hardly viſible ; and this cellular 
Coat is again inveſted externally by the outer- 
moſt Integument, continued from the Perito- 
rum, which covers all the preceding, connects 
the Inteſtines in their convoluted Order to the 
Meſentery, and binds down their Veſſels. 


The elegant Structure of this Membrane de- 
ſerves our particular Attention; in order to which 
we are to obſerve, that the Meſen | 
from a Reduplication of the Peritoneum, which 
paſſing forwards from the Yertebre of the Loins, 
A reflected back again in the ſame Courſe, fo as to 
form two Plains, between the middle of which Is 
contained the Inteſtines; and further backward 
from the Inteſtines are diſpoſed the Arteries, Veins, 
Nerves, and lacteal Veſſels, paſſing between the 
two Lamine of the Meſentery, to and from the 
Inteſtines. The ſmall Arteries and Veſſels, which 
are ſpent upon the cellular Subſtance, depoſit an 
oily Fluid, to be preſſed out again by lubricating 
the Parts, This cellular Subſtance of the Meſen- 
tery forms a ſomewhat fibrous Body, together with 
the contained Fat interpoſed between the two La- 
mine, When the two Lamine of the Meſentery 
have both reach'd the Inteſtines, they depart from 
each other, and embrace or encompaſs the Body 
of the Inteſtines. This Structure may be eaſily de- 
monſtrated in a dead Subject that is much emaci- 
ated, by making a ſmall Inciſion in the external 
Membrane of the Meſentery, and inflating the fame 
with a Blow-pipe, whereupon the Natus will paſa 
by Preſſure between the two Lamine of the Me- 
ſentery, and even round the Inteſtines, next to their 

muſcular 
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muſcular Coat. And in a great Part of the Inte- 
ſtines, the two Plates of the Meſentery are firmly 
connected to their muſcular Coat, moſt ſtrongly 
to that Part of them which is oppoſite to the Me- 
ſentery ; but in that Part where the Plates of the 
deſcending Meſentery firſt apply themſelves to the 
Inteſtines, there is little or no Coheſion between 
the muſcular Coat of the Inteſtines and the Laminæ 
of the Meſentery. Alſo in thoſe Parts where the 
Veſſels of the Meſentery paſs into the' muſcular 
Coat of the Inteſtines, there the cellular Subſtance 
of the Meſentery alſo inſinuates itſelf together with 
the Arteries, and paſſes between their external Coat 
from the Peritongum and their muſcular Coat; and 
this is the cellular Coat of the Inteſtines which 
Ruyſch diſcovered by Inflation. In Oxen and fat 
Animals it is the Receptacle for Fat, and is called 
Adipoſa; but in lean Animals, being compoſed 
barely of the Lamine and an Intertexture of Fibres, 
it is denominated Celluloſa, being of the fame Na- 
-ture with the common Adipoſe, ular Ma 
_ which is diſtributed between all the Muſ- 
In the. Inteſtines indeed it is very thin, in 
— — to the thin muſcular Coat underneath; 
-and it is alſo ſo thin in the Forehead, Scrotum and 
Penis, that ſeveral Authors deny i its Exiſtence there; 
which is yet demonſtrable in thoſe, partly by Ana- 
ſarca s, or hydropic Swellings, as "iſo ſo by emphy- 
ſematous or windy Swellings, when the Cells of 
this Membrane are diſtended by extravaſated Flo 
The Uſe of this cellular Membrane is, to lubricate 
the Veſſels with its oily. Contents, keep them flexible 
and fit for motion, and to prevent the muſcular 
© Fibres; from becoming dry, and growing to each 
other, which they are very apt to do. If a Muſcle 
is deſtitute of this Membrane, it adheres to the 


ud en Skin, or its own looſe Integument, ſo as 
not 
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not to be moveable ; ; but if on the this 
Membrane is too much diftended with Pay, the 
Muſcle then becgmes weaken'd, relax d, and unfit 
for motion; as is obſervable in Hogs which have 
been fatten'd for ſix Months together, at which 
time if they were not to be kild, they would. be 
ſo ſtuffed up with Fat, as to Be in le of breath- 
ing; and by compreſſing the Veſſels, would inter- 
cept the Motion of the Blood and Life of the Ani- 
mal. This Membrane is alſo the Seat of Tumours, 
mentioned in the Obſervations 'of Bonnetus, which 
frequently riſe in the Inteſtines themſelves, ſo as 
to obſtruct their Capacity, The fame. cellular 
Membrane ſeems to be alſo inſinuated between the 
infide of the muſcular Coat and the internal villous 
m of the inteſtines 


F. 95. The whole continued and Ing! r Tube 
of the Inteſtines beforementioned, is connect- 
ed to the complicated and wrinkled Edges an 
the much ſhorter Meſentery, ſo as to ha 
dulous, in various Convo ations and Folds, in 
all manner of Directions; they are lubricated, 
warmed, mollified, and rendered fit for Mo- 
tion by the adjacent Fat of the Omentum ?, 
which is incumbent on them, and inſinuating 
between their Convolutions, emits 'oily and 
lubricating Vapours, prov'd by undeniable Ex- 
periments 3, and ſeparating them from the Pe- 
ritonæum, prevents them from adhering to that 
Membrane and to each other, and defends 
them during the repeated Contractions and 
Preſſure of the abdominal Muſeles; the Inte- 
WP are alſo advantageouſly expoſed to thoſe 

of the Peritomeum whith — 
e 
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the reciprocal Succuſions from the ambient 
Parts 4 : Their Contents in Health being al- 
ways fluid and d//ateds, and growing gradu- 
ally thicker as they arrive nearer their Exit ; 
being alſo conſtantiy s in ſucceſſive Contracti- 
ons 7 and various Agitations by the periſtaltic 
Motion, which perpetually exiſts in a ſurpri- 
ſing manner in all healthy living Animals. 
The Inteſtines are therefore exquiſitely adapt- 
ed to further, grind, macerate *, dilute 9, at- 
tenuate 10, volatilixe ii and ſeparate? the Parts 
of our Aliment or Chyle, to preſs'3 the ſame 
into the Orifices of the Lacteals, and to re- 
tard 14 the Paſſage of thoſe Parts, which are 
yet crude, or half digeſted, till they are more 
perfectly diſſolved; and theſe Offices are in 
common to the whole Tract of the Inteſtines 
indifferently. * 


The Inteſtines are four or five times as Tong 
as the Perſon from whom they are taken, and yet 
they are folded together in ſo ſmall a Compaſs as 
the Meſentery, without any Diſtortion, or even 
. Compreſſion of any one of the many "thouſand 
ſmall Nerves and Blood-Veſſels which are ſpent 
upon them; thus ſurpriſingly are they connected 
by the Meſentery, which ſuſtains all the Inteſtines 
in their Convolutions. But the Inteſtines are ſhort- 
er in the living Animal than they appear in a dead 
Subject. e ee e 
The fat Body of the Omentum is a membra- 
nous Bag, compoſed of two Lamine, between 
© which paſs the adipoſe and epiploic Veſſels ; it in- 
veſts the Inteſtines down to the Navel, and inſi- 
mates between their Convolutions, ſo as frequently 
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to adhere to them; it every where defends the In- 
teſtines from being injurd by the Impulſe of hard 
Bodies, or by the tenſe Peritonæum, between which 


it is interpoſed ; and by keeping them both lubri- 


cated, prevents the Inteſtines from adhering to the 
Peritonæum, or to each other; which is apparent 
from the Inteſtines growing to the Peritoneum 
when the Omentum has been cut out, There was 
a Madman at Paris who made many and dange- 
rous Wounds in his Abdomen, of which notwith- 
ſtanding he recovered ; and the following Year 
threw himſelf from the Top of a Church; upon 
opening him, his Inteſtines were found adhering to 

| the Parts of the Peritonaum, which had before 
been wounded by him. The Uſe of the Omentum 
in warming the Abdomen 1s very remarkable, in, 
the Hiſtory which Galen gives us of a Swordſman 
which he ſaw, who had his Omentum cut off thro? 
a Wound of the Abdomen ; after which that Part 
became always fo cold, that he was obliged to de- 
fend it with warm Cloths. But the reaſon why the 
Omentum 1s not extended lower than the Navel, is 
becauſe there the Force of the abdominal Muſcles 
is very much diminiſhed, and ſo there is leſs dan- 
ger of their adhering to the Peritonæum, and of be- 
ing injur'd by Preſſure : but even below the Navel 
provident Nature has not been wanting, for in 
that Part the cellular Membrane of the Periionzum 
is gradually more and more diſtended with Fat. 

3 The oily Fluid contained in the Cells of the 
Omentum, is reſolved into a ſubtil Vapour by the 
conſtant Motion and Heat of the Parts, and be- 
come ſo volatiliz'd, as to paſs thro? its ſmall Pores 
and lubricate the Inteſtines. That the Oil of the 
Omentum does exhale thro? its Pores, is confirm'd 
by many Experiments: Rauyſch ſaw innumerable 
ſmall Orifices by a Microſcope in the W 

ter 
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after he had waſh'd off the Oil by a long Macera- 
tion; the Oil of the Omentum alſo paſſing thro? 
theſe Pores, makes the Fingers of the Anatomiſt 
feel greaſy upon handling the ſame in a dead Sub- 
jet. To theſe we may add, that the Injection of 
Ruyſch has made its way thro? the ſame Pores, by 
which the oily Vapour exhales ; and the ſame alſo 
ſeems to be proved by the rancid Vapour which 
appears upon opening the Abdomen of live Ani- 
mals, as alſo from the ſudden Decreaſe of the Fat 
in Animals which have been ſtuff*d or fed; which 
if fatigued with ſudden and violent Exerciſe, be- 
come three times leaner than they were before; ag 
is experienced in Horſes, whoſe oily Cells, placed 
between the two, Membranes of the Omentum, are 
diſcharg'd of their Contents; inſomuch that a real 
Oil has been ſeen forced out of the Omentum by 
ſudden and violent running, and retained in the 
Cavity of the Abdomen, which has been the death 
of many fine Horſes. 
4 By the Action of the ſeveral Muſcles of the A. 
: domen, the oblique aſcending and deſcending Muſ- 
cles, together with the Recti, Tranſverſe Muſcles and 
the Diaphragm, do all alternately preſs upon and 
agitate the Viſcera of the Abdomen. | 
This appears from Anatomy, whereby is de- 
monſtrated, that no Part of the Chyle is found in- 
craſſated in the ſmall Inteſtines, from the Pylorus 
down to the Cæcum; at which Part it ſuddenly be- 
gins to put on a more firm Conſiſtence; and in the 
Czcum and Cells of the Color it firſt begins to turn 
fetid, and put on a ſolid and globular Figure. 

5 It is a common Error to imagine that the In- 
teſtines are a Tube as thin as Paper, diſtended 
with Air; but whoever has ſeen the Inteſtines of 
a live Animal, or in a human Body ſlipping thro 
a Wound of the Peritonæum, will be certainly ** 
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red that they are neither ſo thin nor ſo pellucid, 
but thick, narrow, and having ERS Cavity, 
unleſs they ſhould be diſtended by NHatus or mor- 
bid Relaxation” UFOs al 
The periſtaltic Motion of the Inteſtines is per- 
petual, and continues even after Death ; and when 
it then ceaſes, it may be eaſily renewed ; as the 
Heart itſelf may be excited to its Motion by for- 
cing Wind thro? the thoracic Duct. Nor am I 
ſenſible of any other reaſon why we can recall a 
Patient to Life who is in a deep Deliquium, with- 
. out any Pulſe, but by communicating new Motion 
to the Chyle in the Inteſtines, whereby it is pro- 
pelled by their vermicular Contraction into the 
thoracic Dutt ; which being thus drove forwards, 
will alſo give the Blood a Tendence to the Heart, 
and recall it to its priſtine Motions. But this 1 
riſtaltic Motion begins at the Oeſophagus, and ter- 
minates at the end of the Jium; the large Inte- 
ſtines not being agitated in the fame manner, it 
gradually deſcends from the Pylorus to the begin- 
ning of the Cæcum; and ſometimes aſcends circu- 
| arly from the Colon toward the Pylorus, being al- 
ways performed in but one Part of the Inteſtines 
at a time, and never continued at once thro? the 
whole Tract. . 
The very tough and ſlippery Skins of Ani- 
mals, and many vegetable Fruits, are fo o 
by Maceration only, that after parting with all 
6 _ alimentary Juice, they are caſt out dry in the 
æces. 


9 The Quantity of diluent Liquor afforded by 


the Inteſtines to the Chyle, may be eſtimated from 


the great Extent of that Tube, from the great 
Number and Size of the meſenteric Arteries, which 
has been calculated by Borelli ; alſo from the Ex- 
periments of Ruyſch, whereby the ceraceous Inje- 

4 ction 
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ction paſſes thro? the excretory Ducts of the me- 
ſenteric Veſſels into the Cavity of the Inteſtines ; 
alſo from the Appearance of the Aliment, which 
is found not much thicker at the end of the Niu, 
than it was in the Stomach, even after it has parted 
with ſo much of its lacteal Juice; which is a ma- 
nifeſt Argument that it is ſupplied with a conſide- 
rable Quantity of new Juices, equal to what was 
abſorbed by the lacteal Veſſels ; for if it was not 
equal, the Relicks of the Aliment would beconie 


indurated in the ſmall Inteſtines ; but this Juice 
can only be transfuſed into the Cavity of the Inte- 


ſtines by the meſenteric Arteries 
Thus the Juices which are contained in the 
ſmall Veſſels of Animals and Vegetables, are pour- 
ed out of their broken Tubes, and abſorbed by the 
lacteal Veſſels (Vid. F. 87. Ne. 7.) for Nature 
now applies the ſame Force to diſſolve their Parts, 
as ſhe formerly did to unite them; yet the tough 
Skins and Membranes are not diſſolved by the di- 
geſtive Powers of a living Animal, becauſe Na- 
ture was employed conſtantly for four or more 
Months together in framing them; but the dige- 
ſtive Powers act upon them but a very ſmall Space 
of that Time in order to diſſolve them. 

The Particles of the Aliment are ſo far atte- 
nuated, as to be capable of paſſing the ſmall Ori- 
fices of the Lacteals, and aſcend thro? them and the 
thoracic Duct into the Blood, without forming 
Obſtructions or running into Concretions. Bodies 
are volatilized according to Mr, Boyle, either, 1. 
by increaſing their Surface ſo far, that their Weight 
cannot overcome the Reſiſtance of the Medium 
in which they aſcend. Thus a Wedge of Gold 
may be extended into ſuch an immenſe Surface, as 
to ſwim in Water, and very difficultly deſcend 
even in Air, notwithſtanding that Metal _ 

| D 
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by its ſpecific Gravity the Weight of all other Bo- 
dies; or, 2dly, by applying a volatile and very 
moveable Subſtance to one that is fixed; fo that 
the lighter Subſtance adhering to the heavier, car- 
ries it up with itſelf in a Sublimation. Thus Iron, 
which is ſo ponderous a Metal, is render'd ſo vo- 
latile by mixing with Sal Ammoniacum, as to ſub- 
lime in the Form of Flowers. Both theſe Methods 
are made uſe of by Nature to volatilize or attenu- 
ate the Chyle, whoſe Particles are expanded by 
Heat, and their Surfaces increaſed by Dilution ; and 
the Liquor with which they are diluted being very 
ſubtil and moveable, elevates with itſelf the more 
heavy and fixed Particles of the Aliment, and ſo 
makes them volatile. The Change this way 
wrought in the Parts of the Aliment is ſo great, 
that an Ox or a Man that feeds only upon Vege- 
tables, which contain an acid and fixed Salt, will 
thence make Blood, whoſe Salts are volatile, and 
naturally turn into an Alkali. The volatile Na- 
ture of Animal Subſtance is confirmed by a re- 
markable Argument of Bernier, when he relates 
that the Carcaſe of that vaſt Animal the Elephant 
turns all into Vapours in a few Days by the Heat 
of the Weather at Indoſtan, leaving nothing but a 
dry Skeleton. And thus alſo the human Excre- 
ments which are thrown about the Streets at Ma- 
drid in Spain, are in one Day dry'd by the Heat of 
the Weather into an inodorous Powder, without 
infecting the Air with any Putrifaction. | 
There can by no means be made a better Se- 
paration of the more ſubtil Parts of a ſoft pulpy 
Subſtance in an Emulſion, than by this Method of 
continually pouring in freſh Supplies of new Juices 
in a conſiderable Quantity; but this Juice poured 
into the Inteſtines, is again ſtrongly expreſſed, ſe- 
parated, poured into them afreſh, and then again 
expreſſed 
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expreſſed and conveyed into the Blood: and this 
Emulſion is more perfectly performed by the. ſoft 
Parts of the Aliment being admitted into the nu- 
merous Cells of the Inteſtines, in order one after 
another, in each of which it is compreſſed, attenu- 
| ated, and opened, meeting with a Reſiſtance in 

every Part, except at thoſe Orifices which lead to 
the Lacteals; by which means is obtained a com- 
pleat Separation of all the more fluid Parts in the 
Chyle. But this Emulſion of the Aliment is alſo 
the more exact, by being performed in ſo long a 
Tube as the Inteſtines, through which it is many 
Hours in paſſing, whereby all the more fluid and 
nutritious Parts of the Aliment are drained off the 
more compleatly. In like manner a Separation is 
made of the more ſubtil and uſeful from the leſs 
ſerviceable Parts of oily and farinaceous Seeds, by 
pouring on a large Quantity of Water, then beating 
them into a milky Emulſion, then decanting and 
expreſſing the milky Liquor, and pouring on freſh 
Water, repeating the Operation as before ; by 
which means nothing will be left but the hard, 
earthy, and inſoluble Parts of the Seeds. 

The Orifices of theſe Veſſels being ſo ſmall 
as to eſcape the Sight, even when armed with a 
Microſcope, has occaſioned many to imagine that 
the Paſſage of the Chyle thro* ſo ſmall Veſſels, 
can be explained no other way than by Suction 
which is {till further countenanc'd by the Inteſtines 
taken out of a dead Subject, and ty'd at each end, 
not tranſmitting any of the Air or Water with 
which they were diſtended ; which ſeems to argue, 
that there are no Pores in the Inteſtines capable of 
receiving any Liquor; but that is a Falacy ariſing 
from the Loſs of the periſtaltic Motion, and the 
Stricture of the abſorbing Orifices, which are now 
empty and collapſed, So thick a Fluid as _ 

Vou 


a - 


a free Paſſage, without Reſiſtance or Preffure, thro? - 
the Tract of the Inteftines ; bur its Paſſage is re- 
tarded, and moſt fluid Parts expreſſed, by the 

riſtaltic Motion, as many times as the Chyle is le.! 


ceſſively applied to freſh lacteal Orifices, through 


which fome of the more fluid Parts find a read 


Admittance; for if a thin Tincture of Indigo Blue 
be injected into the Inteſtines of an Animal juſt 
kill'd, while they are yet warm and e 


and you aſſiſt it with a gentle Preſſue, like what 
the Chyle ſuffers. in the Abdomen, the Tincture will 
then viſibly enter the Lacteals, and tinge them of 
a blue Colour ; which 1s proved by an Experiment 
of the Royal Society, Phil. Tranſ. Abr. Vol 3. p. 101. 
ſeq. Nor is it any Wonder that the Lacteals ſhould 
ſo collapſe after Death, as to render their Orifices 
inviſible by any means, ſince the excretory Ducts 
of the meſenteric Veſſels do the ſame ; for Wind 
cãnnot be preſſed thro them into the Blood, not- 


withſtanding they are ſo large as to emit the cera- 


ceous Injection thro? their Orifices into the Cavity 
of the Inteſtines. 


In ſour Ounces of Bread eaten by a faſting or 


hungry Perſon, there will always remain ſome nu- 
tritious Parts, capable of being abſorbed by the. 
Lacteals, even after it has been digeſted in the Sto- 
mach, and drained in the Inteſtines for a whole 
Day and Night; it is therefore advantageouſly re- 


tarded for that Purpoſe by the retrograde periſtal- 
tic Motion, with the numerous Valves, Convolu- 
tions, and great Length of the Inteſtines, whereby 


one Drachm of the ſame Aliment is ſucceſſively 
applied to, and drained at leaſt above a hundred 
times by freſh Orifices of the Lacteals, before it. 
arrives at the large Inteſtines. This Artifice of 
Nature's protracting the Inteſtines to a conſiderable 
8 2 Length, 


would never paſs the Lacteals, if it were to ſuffer 
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Length, is continued almoſt univerſally thro? all 
Sorts of Animals, but with a ſurpriſing difference 
in their particular Diſpoſitions, according to their 
different Nature, and the Structure of their other 
Parts. The Inteſtines of a Hare are ſhort, that 
they might not obſtruct the Swiftneſs of that Crea- 
ture; but then it has a large Cecum, whoſe Cavi- 
ty is ſo divided by a ſpiral Valve, that it performs 
the Office of the longeſt Inteſtines, tho* commo- 
diouſly wound up in ſo ſmall a Space. The vo- 
racious Dog or Wolt-fiſh has Inteſtines not above 
a Foot long, but then their Cavity is lined inter- 
nally with a beautiful ſpiral Valve, or Reduplica- 
tion of their inner Coat, which retards the Ali- 
ment from a too quick Paſſage. The Range-deer 

of Lapland has very long Inteſtines, but then they 
are ſmall or narrow, to facilitate the running and 
long faſting of that Animal. 


8. 96. The Duodenum, or firſt of the ſmall 
Inteſtines, has this in peculiar to itſelf, that it is 
diſpoſed in a freight 2 Direction, being alſo 
narrow, and without Inequalities or Valves, 
connected to the Back by a Proceſs of the O- 
mentum 3, and but very looſely, if at all, to 
the Meſeræum; it is perforated near the End 
of its ſtreight Progreſs, for the Inſertion of the 
common Duc 4 of the Bile, and for the pan- 
creatic Duct of Virſungius, which latter opens 
into the villous Coat by ſometimes a fingle, 
but frequently a doubles, Navel-like Aperture, 
either ſeparate or joined cloſe together ; there- 

fore the Chyle paſſes quickly thro' this Inte- 
Nine, ſliding by its Perforations with but little 

Alteration, and parting with but — i 
„ lactea 
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lacteal Juice; becauſe we are taught by the 


anatomical Diſſection of it, that there are vety 
few Lacteals opening into it, and that the re- 


tarding Valves are much more leis both in Size 
and Number than thoſe obſerved in the follow 


ing Fejunum and Ilium. 


z The Inteſtines were very early diſtinguiſhed 
by the Ancients into Tenuia, or ſmall; and Craſſa, 
or large; the Tenuia they again ſub- divided into 
the Duodenum, Fejunum, and Ileum. But the Mo- 
derns aſk, what neceſſity there is for impoſing di- 
ſtint Names on the ſmall Inteſtines, when they 
are but.one continued Tube ? An Anſwer is ready, 
that Nature has wiſely diſpoſed that Tube diffe- 
rently in different Parts; and that it was a Piece 
of Induſtry among the - Ancients to obſerve and 
diſtinguiſh that difference according to Nature. 


> It is remarkable that this is the only Inteſtine, 
with the beginning of the Fejunum, that is diſpo- 
ſed in nearly a ſtrait Courſe ; all the reſt being ſur- 
priingly convoluted into various Turnings and 

indings. | 
The Duodenum is connected to the Pancreas, 
and the Pancreas is inveſted by the poſterior La- 
men of the Omentum; by this Communication the 


Duodenum is therefore connected to the Omentum - 


and Loins, and to the Liver by the common Duct 
of the Bile ; which Connection was the more ne- 
ceſſary, as it uſually is not attached to the Meſen- 
wy the common Support of all the other Inte- 

ines, 

* Which is about the Size of a Gooſe-quill, its 
Aperture being furniſhed with a ſort of Caruncle 
or Valve, which admits the Bile from the Liver 


inta the Duodenum, but prevents any thing from 
83 returning 
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returning again out of that Inteſtine into the Duct, 
which has been ſometimes found dilated to an in- 
credible Size by calculous Concretions. 

There are very few Inſtances of the pancreatic 
or biliary Ducts opening into the upper Part of the 
Duodenum; but in ſome of the rapacious Animals 
thoſe Ducts are inſerted by three diſtinct Aper- 
tures; as in Fiſh, Lions, Tygers, &c. but their 
Inſertion is fo oblique, paſſing a conſiderable wa 
between the Coat of the Duodenum, that they — 
of neceſſity be compreſſed whenever that Inteſtine 
is diſtended with Aliment; for the Ductus Chole- 
dochus paſſes firſt a little way between the external 
and muſcular Coat of the Duodenum, it then paſſes 
about an Inch further between its internal villous 
and muſcular Coat ; which Mechaniſm performs 
the Office of a Valve, that the Bile may find a 
ready Paſſage out of the Duct into the Inteſtine, 


but that nothing might return that way back 
again. | 


8. 97. It therefore appears from hence, that 
three different Fluids are received and mixed 
with the Chyle in the lower Part of the Dus- 
denum, where it opens into the Feſunum i, to 
wit, the hepatic and cyſtic Bile, with the Iym- 
phatic Juice of the Pancreas. The Jejunum 
is continued from the lower Part of the Duo- 
denum, from whence it ariſes nearly in a right 
Angle *, and proceeding backwards from it, 
occaſions a Stoppage and Mixture of the Bile 
and pancreatic Juice with the Aliment, 


The Duodenum ariſes from the Pylorus, and 
terminates at its Incurvation, immediately below 
the Inſertion of the Mary Duct, where it begins 

to 
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to be called the Fejunum, becauſe it is generally 


found empty, and 1s diitinguiſhable trom the 
other Inteitines by its large Number of Valves. 
The 1/mm ariſes from the preceding Inteſtine, 
where its Valves become leſs numerous; and in 
this Inteſtine the Contents of the Stomach are 
found thicker as they are nearer to the Colon. 

When a perpendicular Cylinder changes its 
Courſe, ſo as to become parallel to the Horizon, 
it forms a right Angle, which is eaſily demonſtra- 
ted by Geometricians, and occaſions a Check to the 


Mation of a Fluid paſſing thro? ſuch a Cylinder; 
as this Structure ts therefore found at the end of the 


Duodenum, the Chyle, pancreatic Juice, and Bile, 
wille be in fome meaſure obſtrutel, and be more 
intimately mixed before they paſs over the firſd 
Valve of the Fejunum. The Reſiſtance which the 
Contents of the Dxodenum meet with in this Angle 
is ſo conſiderable, that in Animals which have been 
ſtarved to death, to render them more reliſhing, I 
have ſeen the Stomach full of Bile z which not be- 


5 ing able to overcome the Reſiſtance of this Angle 


at the Fejunum, did yet make its way thro! the leſs 
refiſting Pylorns. The Uſe therefore of the Dro- 
denum appears to be for mixing the Aliment with 
the Bile and pancreatic Juice, which is promoted 
by being check'd and retain'd ſome time in its Pro- 
greſs by this Angle of the Fejunum ; for it is cer- 
tain that it cannot abforb much Chyle, becauſe it 
has few or no Lacteals ; nor can it afford any con- 
ſiderable Quantity of the inteſtinal Juice, ſince it is 
not connected, like the other Inteſtines, to the 
Meſentery. 
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Concern ing the Mature and Action of 
the cyſtic and bepatic Bile. 


8.98. IHE Bile diſcharged into the Duo- 


denum is of two Kinds, either cy- 
ſtic or hepatic. The cyſtic Bile or that of the 
Gall-bladder, is thicker, darker coloured, and 
more bitter i than the Hepatic, which flows 
immediately from the Liver ; the Cyſtic does 
not conflantly* run into the Duodenum, but 
only in a large Stream at ſuch times as it is 
forced out by, a Contraction of the muſcular 
Coats of its including Bladder, or by ſome ex- 
ternal Compreſſure 4. The hepatic Bile 5, which 
flows in a continued Stream © from the Liver 
into the Duodenum, barely from the expulſive 
Force of the vibrating Arteries, and of Reſpi- 
ration, is much thinner, 4% acrimontious 7, and 
more pellucid than the preceding; with theſe 
the pancreatic Juice alſo flows almoſt conti- 
nually into the ſame Inteſtine, Theſe three 
Juices being mixed together with the Salva 
and Mucus of the Mouth, Oeſophagus, Sto- 
mach and Inteſtines, form a viſcid and frothy 
Liquor in the Cavity of the Duodenum, which 
is oftentimes preſſed back again into the empty 
Stomach. 


7 This is by much the moſt bitter Juice of any 
which circulates in the Maſsof Blood, but it has a 
fort of balſamic Taſte joined with its Bitterneſs, 
hardly imitable by any other Subſtance, 1 the 

; ar- 
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Ear-wax, and the Bitterneſs of Elecampane. This 
| Bile i is more acrimonious and bitter, as the Animal 
is more voracious, and better in Health; as we 
find in the Sea-Wolf, and in the Land Animal of 
that Name ; but when the Bod y is diſordered the 
Bile is then made leſs bitter. 

Hence it is, that in Animals which have faſt · 
ed a long time, the Gall- bladder is ſo full and di- 
ſtended with Bile, as to be almoſt ready to burſt. 


And I myſelf have ſometimes found the Gall-blad- 


der ſurpriſingly diſtended with a very bitter, yel- 
low, and viſcid Bile in Swine, which have deſign- 
edly been made to faſt for ſeveral Days ; for as the 
Cyſtic Duct ariſes perpendicularly upward out of 
the Gall-bladder, the Bile cannot aſcend out of it, 
unleſs it be preſs'd by a conſiderable Force. 

By the Contraction of the Fibres of the ſecond 
Coat in the Gall-bladder, which according to 
Ruyſch are muſcular, and variouſly interwove in 
different Directions, ſome of them running accord- 
ing to the Length of the Bladder, and others tra- 


verſing the former. Theſe Fibres being contract- 


ed by the Irritation of the Bile when become too 
acrimonious and abundant, occaſions the Gall-blad- 
der to diſcharge its Contents. 


+ When the Stomach is diſtended, it preſſes a- 


gainſt the Gall- bladder, the Neck of which is at 
that time inclined; alſo the Action of the Dia- 
Pbragm aſſiſts the Liver and Gall- bladder to diſ- 
charge their Bile, ſo that it is wiſcly contrived for 
the Bile to be preſſed moſt plentifully into the In- 


teſtines when it is moſt wanted; that is, during 


the Digeſtion of the Aliment in the Stomach; tho? 


it may alſo be forced out by other external Cauſes, 
and barely by compreſling the right Hypochondrium, 
as appears from the bilious Ructus which follows, 


The Bile is alſo frequently diſcharged fo plentifully 
| | by 
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| by Vomits, as to regurgitate into the Stomach z 

and Paſſengers who are unaccumſtomed to the Toſ- 
ſings and Air of the Sea, are commonly ſeiz*d with 
a convulſive Motion of the Diaphragm and Vomi- 
ting; in which they diſcharge the Bile mix d with 
the Juice of the Stomach and Pancreas, called by 
the Sailors Water-gall. 

5 There have been ſome Anatomiſts who have 
1magined, that the Bile does not come wp the 
Liver ; but that the Bile, which they think 1s . 
rated in the Gall-bladder, is conveyed to de Fi 
ver, and there tranſmitted into the Blood; but they 
ſeem to have not ſufficiently conſidered the Nature 
of this Viſcus; for the Liver appears, from its 
Number of Blopd-veſlels, to be intended for no 
other Uſe, than a glandular Secretion of the Bile, 
the Gall-bladder itſelf being too ſmall to afford fo 
large a Quantity of that Juice as is daily diſcharged 
into the Inteſtines. But the Bile is properly of two 
Kinds; that which comes immediately from the 
Liver, has a ready Paſſage into the Duodenum; 
but the Paſſage of that from the Gall-bladder is 
more difficult, on account of the perpendicular 
Aſcent, and acute Angle of the cyſtic Duct; upon 
paſſing a Ligature about the hepatic Duct, a Tu- 
mour ariſes between the Liver and Ligature; there 
is alſo a conſtant Diſcharge of Bile from the Liver, 
when the Gall- bladder has been broke or cut out; 
to which we might add other weighty Reaſons, 
that perſuade us the Bile flows from the Liver into 
the Duodenum. If any one objects, that only the 
more bitter Juice of the Gall- bladder ought to be 
called Bile, he is at liberty to call it Lympha hepa- 
tica, or any other Name; and tho? it is true that 
the Bile may in ſome Caſes regurgitate from the 
Duodenum thro* the common Dutt to the Liver, 
it is yet to be doubted whether it — thro? the 

Ductus 
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Ductus cyſticus into the Gall- bladder; tho? it does 
not ſeem poſſible, if we conſider che Reſiſtance 


caus'd by the acute Angle made between the cyſtic 


ad hepatic Duct. Perhaps ſomebody may anſwer 
with Bobnius, that the hepatic Bile regurgitates in- 
to the Gall-bladder when its common Duct is ob- 
ſtructed; but I think ſuch Obſtruction will alſo at 
the ſame time much prevent the Bile from paſſing 
out of the common Duct into that of the Gall-blad= 
der; for the hepatic Duct being diſtended, will 
contract the Diameter of the Cyſtic, which, toge- 
ther with the Angle formed by them, will ; inter 
cept the Bile from the Ductus cyſticus. 

* Revenhorſt opened the Abdomen of a Dog, a 
vided the Duodenum, and faſtned the Ductus Cho- 
ledocus to a Quill, which he inſerted into a Re- 
ceiver, where the Bile, continuaily poured in, but 

dilute, and not much bitter; as it is alſo 
found in the Liver of a living Animal, or of one 
that has been lately killed, being very different 
from the Bile in the Gall-bladder, eſpecially in 
Swine, whoſe Liver and three biliary Ducts, have 
a great Affinity to thoſe of the human Body. The 
Mildneſs of the hepatic Bile is very obſervable in 
eating the Livers of Fiſh, Fow], and Quadrupeds, 
in all which that Viſcus is very pleaſant and palata- 
ble, whereas the leaſt Drop of the cyſtic Bile com- 
municates a very ſtrong Bitterneſs thereto z the 
Quantity of hepatic Bile which is continually diſ- 
charged, much exceeds that of the Gall-bladder 
which will appear from conſidering, that the Li, 
ver is a much larger Gland than any other in the 
whole Body, a Viſcus conſiſi ing of more Veſſels, 
without Fat or Muſcles, and of fo lax a Texture, 
that Water readily paſſes thro' the Jena porte into 
the Cava; allo f rom conſidering the great Force 
with which the Blood is impelled into the Liver by 
the 
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the two meſenteric Arteries, and the cœliac Arte- 
ry ariſing from the Aorta; but that it is alſo ſtill 
more confirmed by Experiment; for Revenhorſt 
collected it at the Rate of three Drams, or half an 
Ounce in two Hours, or {ix Ounces in four and 
twenty Hours, in a Dog ; and therefore the Quan- 
tity of Bile ſeparated in the human Body, where 
the Liver is fo much larger than that of the Dog, 
mult greatly exceed the forementioned Quantity. 
It is ſometimes ſweetiſh, but always watery, 
and almoſt pellucid, being tinged but of a very 
paleYellow, it is taken to be more bitter by Authors 
than it really is, becauſe they taſte the Mixture of 
it which paſſes throꝰ the common Dutt joined with 
the Cyſtic-Bile z but the chief of its Bitterneſs pro- 
ceeds from that of the Gall-bladder. | 
5 This Liquor being retained in the Cavity of 
the Duodenum, till it is almoſt beginning to putri- 
fy, by ſtagnating in ſo warm a Part, is ſometimes 
by the periſtaltic Motion, or an external Preſſure, 
protruded into the Capacity of the Stomach, cauſing 
a Bitterneſs in the Mouth and Fauces, and is vomited 
up under the Name of Bile. 


F. 99. The cyſtic Bile eſpecially corrects 
Acidities :, prevents the Chyle from turning 
Sowr, and impregnates it with its on Quali- 
lities; it is of a Saponaceous? and ſcouring Na- 
ture, diſpoſing Oil to mix with Water; it diſ- 
ſolves and attenuates reſinous, gummy, and 
other tenacious Subſtances, reducing them into 
an uniform Mixture; it is neither alcaline 3 
nor acid 4, but conſiſtss of faline, oily, and ſpi- 
rituous Parts, diluted with Water, not combu- 
ſtibles till it has been firſt dried, being the 
moſt aci imonious Humour of any Circula- 


ting 7 
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ting? in the whole Body, eaſily putrifying ; 
and when putrified, very penetrating and vo- 
latile, tranſuding thro' gll Parts of the Body. 
The Uſe of the Bile therefore, upon being 
mixed with the Chyle and Fzces, is to atte- 
nuate and diſſolve the oily Parts, intimately 
mix them with the watery, to cleanſe 9 off 
Viſcidities, and ſimulate 10 the muſcular Fi- 
bres of the Inteſtines to their periſtaltic Moti- 
on; it alſo obtunds and corrects the ſaline and 
acrimonious Parts of the Chyle, d:/ſofves "* 
ſuch as were coagulated, and opens the lacteal 
Paſſages 12 for the Reception of the Chyle ;, it 
excites the Appetite 13, and acts as a Fer- 
ment 14, in aſſimilating the crude or prepared 
Aliment. It is ſometimes diſcharged in heal- 
thy Perſons, by inſerting its Duct at the bot- 
tom of the Stomach, as it uſually does in the 
Oftrich is, which is a moſt voracious Bird. 
The Effects of the Bile here deſcribed are poſ- 
ſeſſed in a much ſtronger Degree by that of the 
Gall. bladder 6, than that of the Liver 17. But 
what further relates to this Subject, will be 
conſidered when we deſcribe the Liver. 


There is no Subſtance in the human Body that 
putrifies ſooner, or to a greater degree, than the Bile ; 
nor was that Juice ever found to turn acid; but 
upon ſtanding ſome time in a warm place, it pre- 
ſently turns rank and putrid of its own accord, 
and ſmells intolerably ; but after ſtanding a con- 
ſiderable time, it contracts the Smell of Amber- 
greaſe. In ardent Fevers the Bile is extremely a- 
crimonious, and gives the Fæces a cadaverous 
Smell, From this Juice it is that the aceſſent Al- 

| ments, 


20 Mature and Action o S. 99. 


ments, upon which - only many Animals feed, do 
not put off their acid Nature in the Stomach, but 
in the Duodenum, where they become ſaline or 
ſweet; and hence it is, that in young Infants and 
gouty People, who live only upon Milk, the Fe- 
ces caſt out of the Body are not acid, but bilious 
and yellow; and if the Acid fhou'd be ſometimes 
fo ſtrong as to overcome the alcaleſent Property of 
the Bile, the Bile by that means is rendered in- 
active, and incapable of performing its Office, of 
attenuating and mixing the Parts of the Chyle in 
the Inteſtines. In the Stomachs of Calves there 
are always found acid Contents, but not the leaſt 
of any Acid in the Inteſtines; it alſo appears from 
Experiments, that the Bile being mixed with Acids, 
is coagulated, precipitated, and variouſly changed 
in its Nature. | | 

- * Tt appears to be ſaponaceous, by rendring oily 
Subſtances miſcible with Water; ſo that the firſt 
may be waſhed off from thoſe Parts to which they 
have adhered by mere Water ; and ſuch 1s the Na- 
ture of Soap, a Body compoſed of Oil and alcaline 
Salt; by whoſe Action Oils terebinthinate Balſams, 
Gum- Reſins, and other reſinous Subſtances, which 
repel Water, are ſo reduced, as to be intimately 
miſcible with that Fluid. In the ſame manner does 
the Gall of Oxen waſh out Spots of Greaſe from 
Woollen Cloths; and thus alſo new Wool, which 
being covered with the greaſy Sweat of the Sheep, 
and rank Oil of the Comber, refuſes to take the 
Colour of any Dye, is uſually prepared by ſcour- 
ing in a Lye of Urine, but ſucceeds much better in 
one of Gall; by which means it becomes bibulous, 
and ſuſceptible of-the Colour. In like manner alſo 
raw Silk, as it comes from the Worm, varniſhed 
over with a ceraceous Subſtance, wou'd never take 
any Colour, if the gummy Subſtance was not to - 
fir 
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firſt ſcoured off by a Lixivium made of Water and 
Gall. Paints, with the hard Gums of Juniper and 
Lac, and other glutinous Bodies, become eaſily di- 
luted with Water, ſo as to run freely thro? the Pen- 
cil, when they have been firſt well ground with 
Gall upon a Marble : Therefore a Defe& in the 
Quantity and Strength of the Bile, will leave the 
Inteſtines plaiſtered with too much of their gluey 
Mucus; but if it be too abundant or acrimonious, 
as it ſometimes is in Fevers, the Inteſtines are there- 
by denudated or excoriated. 

It has been aſſerted by Sylvius after Helmont, 
and by moſt of the Dutch Phyſicians after Sylvius, 
that the Nature of the Bile comes neareſt to that of 
a volatile alcaline Salt joined with a volatile Oil; 
and that the Chymus of the Stomach being mixed 
with its acid Ferment. in that Organ, and after- 
wards impregnated with the acid Juice of the 
Pancreas, does then paſs into a Fermentation with 
the Bile ; upon which follows a Precipitation of 
the more earthy and feculent Parts, which deſcend 
thro? the Inteſtines, while the more fluid Part of 
the Chymus, being converted into a vital alcaline 
Nature, is taken in by the Lacteals. But we can 
ſee nothing in this whole Hypotheſis agreeable to 
Nature; the healthy Bile of the human Body is 
never alcaline, nor ſo much as ſmells urinous by 
the Heat of a Bath; and if it has any Odour, it is 
aromatic and grateful ; nor does it efferveſce with 
Acids, except only Oil of Vitriol, which will even 
cauſe an Ebullition with Water; but the Bile is 
render'd turbid and coagulated ſeveral ways, ac- 
cording to the different Diſpoſition of Acids. And 
if it were to be allowed true that the Bile efferveſoes 
with Alluin, which was objected to me by a pro- 
found Chemiſt, even that Obſervation is —_ 
Force againſt us; becauſe Allum is not really an 

£5] acid 


272 Mature and Action of 5 §. 99. 


acid Salt; nor does it cauſe an Ebullition with 
Acids, nor is the Origin of Bile from Fire, which 
is the common Riſe of all alcaline Salts; nor does 
it proceed from an alcaline Liquor, ſince the Blood 
from which it was ſeparated is far from a lixivious 
nature; nor has the Bile an alcaline Acrimony, 
for if it had, it would corrode and deſtroy the 
ſmall Veſſels where it paſſes; nor will it tinge that 
of Violets of a green Colour, as Alcalines do. We 
do not indeed deny that the Bile will turn into a 
very acrimonious Alcali barely by Putrifaction; 
but no rational Perſon will eſteem a ſound and 


healthy Subſtance to be of the ſame Nature as it 


appears after Putrifaction and Corruption. This 
is certain, that the Bile does not afford any vola- 
tile Salt by the Heat of boiling Water, much leſs 
will it afford any by a Heat equal to that of the hu- 
man Body; for by this Rule we ought to attribute 
the inebriating Faculty of Ale and Spirit of Wine 
to Barley, becauſe they are prepared from that 
Grain, by its undergoing various Treatments and 
Alterations. And it you ſhould fay with ſome, 
that the Bile contains a latent Alcali, even that 
would not be true ; for we are never ſenſible of an 
Alcali in any Body, but it muſt ariſe from Fire or 
Putrifaction. 

The Hippocratic Sect of Phyſicians formerly 


maintained, even in this Univerſity, that the Bile 


was acid, in Oppoſition to the preceding Hypo- 
theſis 3 but thoſe ſeem to be ſtill farther from the 
Truth, becauſe the Bile can by no Artifice or 
Change whatever be render'd acid. If ſome ob- 
ze, that the green Stools of Infants ſmell ſowre 
from the Mixture of Bile, they will even contra- 
dict Experience; for they afford an acid Smell, 
throꝰ a Defect in the Strength and Quantity of the 
Bile, or from the Aliments being turned * 
their 
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their too long Stay in the Stomach before their 
Mixture with the Bile ; for this Obſervation no 
more demonſtrates the Bile to be acid, than Oil of 
Tartar per deliguium can be proved acid from its 
compoling Tartarus vitriolatus with Oil of Vitriol, 
a Salt which is more acid than alcaline. 

5 Such is the Compoſition of the Bile from a 
chemical Analyſis. The Bile of an Ox's Gall-blad- 
der being firſt applied to a gentle Heat, exhales a 
watery Lymph, almoſt without Smell or Taſte, 
which equals three Parts out of four of the whole; 
the Reſiduum in the bottom of the Veſſel being 
a glutinous, ſhining, and bitter Subſtance, of a 
yellowiſh green Colour, which neither efferveſces 
with Acids nor Alcalies, and may be kept a long 
time without putrifying; this Subſtance being di- 
ſtilled in a Retort with a Heat of three hundred. 
Degrees, affords much Oil; and by increaſing the 
Heat, a ſmaller Quantity of a truly volatile Salt, 
leaving much Earth in the bottom of the Retort; 
from 12 Ounces of Bile there comes off 9 of Wa- 
ter, 2 Ounces and a half of Oil, and a Dram or two 
of Salt. Nearly the ſame Proportion of fixed Salt 
and Oil is obſerved in the making of common Soap, 
about one Ounce of Lixivium being added to three 
of Oil; which Ounce of Lixivium contains about 
five Scruples of fixed Salt; fo that the Proportion 
of the Oil will be to the Salt as 1920 to 100. But 
in the human Bile the Proportion of the Water to 
the Oil is as 10 to 2; to the Salt as 72 to 1, or 
ſomething leſs ; it was neceffary there ſhould be 
more Water than other Principles in the Bile, that 
it might form a fluid Soap, capable of being ſpee- 
dily mixed and diluted with watery Liquors ; and 
this is the true Compoſition of recent Bile : but 
when the Bile has been putrified, it affords a larger 
Quantity of a ſtronger volatile Salt; which alſo 

T holds 
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holds true of all the other Parts of the human Bo- 
dy after they have been putrified. # 

Recent Bile extinguiſhes a red hot Coal; but 
after its aqueous Part has been evaporated, it takes 
Flame and burns; the Bile does not therefore act 
in the human Body as Sulphur, but as Soap, or an 
Oil diffolved in Water; but as for the oily and 
bitter Subſtance which is ſometimes regurgitated 
from weak Stomachs, that is indeed inflammable, 
bur it ſwims upon Water, and is very different 
from Bile, being the oily Part of the Aliment pu- 
trified in the Stomach. 

There is no Humour in the Body except the 
Ear-wax, and the Urine, - which has an Acri- 
mony of the ſame nature with the Bile; all the other 
animal Juices are much leſs acrimonious; and 
thoſe two are real Excrements, depoſited in their 
proper Receptacles, and never returned again into 
the Blood. | 

3 The Bile is intimately mix'd with the Aliment, 
after it has been firſt diluted with the pancreatic 
Juice ; which Mixture is promoted by their being 
retained and agitated in the warm Duodenum, in 
which Inteſtine the alimentary Maſs appeas an uni- 
form and frothy Fluid, the Bile not being capable 
of exerting 1ts Force upon the Aliment without an 
intimate Mixture. It diſſolves fat Subſtances, and 
ſuch things as curdle with Acids; nor could oily 
Subſtances be capable of paſſing the Lacteals, if 
they were not firſt attenuated by the Bile. 

Some Men will raſnly ſwallow reſinous, oily, 
gluey, and terebinthinate Subſtances z which ſome- 
times adhere to the Duodenum, and cauſe an incu- 
rable Iliac Paſſion ; but there are very few, if any, 
Obſervations of that Diſorder from this Cauſe, be- 
eauſe the Bile ſcowrs off thoſe glutinous Subſtances, 
and renders them miſcible with Water; it atte- 

nuates 
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nuates ſuch Parts as were concreted, and renders 
them ſo fluid as to paſs the Lacteals. The Effi- 
cacy of the Bile in this reſpect is well known to 
Painters, who uſe the Gall of an Ox diluted with 
Water, to attenuate their grumous or concreted 
Paints. At the ſame time that the Bile prevents 
the oily and viſcid Parts from ſtagnating, and ad- 
hering to the Sides of the Inteſtines, it alſo hin- 
ders them from turning rank and cauſtic ; which 
they frequently would do to ſuch a degree in the 
Stomach and Inteſtines, if it waNhot for the Bile, 
as to endanger their Excoriation. Nis by the Bile 
only that we are enabled to digeſt Blitter, Oil, and 
fat Meat; of which Subſtances we ay eat more 
plentifully, as we have a larger Stock 6fBile ; but , 
Perſon that has little or weak Bile, woull de 
ly injured by thofe Subſtances ; and ſuch Subſtan- 
ces are ſo far from generating Bile, that they ob- | 
tund and deſtroy it. 
10 The Bile being mixed with the Fæces of the” 
Inteſtines, ſtimulates them to their periſtaltic Mo- 
tion, by which they are caſt out of the Body; and 
if it regurgitates into the Sromach, it there excites | 
Hunger; if it is obtunded or overpowered with 
Acids, it ceaſes to perform its Office; whereupon 
Obſtructions enſue, the Inteſtines are clogg d up, 
and the Perſon is coſtive, c. If it abound in 
Strength and Quantity, or becomes putrid, it oc- 
caſions a Diarrhæa, or purging, like that produ- 
ced by Myrrh and Aloes, which are pretty much 
of the fame Nature with the Bile. 
n The Milk which is taken into the Stomach of 
a Calf, quickly curdles, as well from the Ferment 
of the preceding Milk in the Stomach, as from the 
natural Diſpoſition of the Milk itſelf to that State; 
the ſerous Part of it is then drained off, and the re- 
mainder becomes a thick Cheeſe, which is ſtill fur- 
8 ther 
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ther drained in its Paſſage thro? the ſecond, third, 
and fourth Stomach of the ſame Creature, till at 


length nothijig but a tough and Cheeſe-like Maſs is 
conveyed to the Duodenum, which is of ſuch a Na- 


ture, that it will almoſt turn into a horny Con- 


ſiſtence, as we ſee in the outſide of Cheeſes ; but it 
is no ſooner arrived in the Duodenum, but the whole 
tenacious Maſs is fuſed by the Bile, and is diſcharged 


in.a fluid Excrement by the Anus. An eminent 


Gentleman liv'd a long time upon nothing but Milk, 
in order to be cured of the Gout ; ſometime after- 
wards he was tyoubled with an Oppreſſion at his 
Stomach, almoſt to death; after which he vomited 


large round Lumps of a cheeſy Subſtance. I have 


alſo obſerved; the like Diſorder to ariſe from a De- 
fect of the Bile, and have ordered in that Caſe a 
mixture of Bile, with Venice Soap, which has quick- 
ly removed the hard Coagulations. We gene- 
rally find that thoſe gouty People who have a weak 
Bile are very coſtive, which may be remedied by 
Myrrh andAloes, or other Subſtitutes for the Bile, 

'* By attenuating tenacious Subſtances, and ex- 
Citing the periſtaltic Motion, it deterges the Sides 
of the Inteſtmes, and ſets the Mouths of the La- 
cteals at open liberty. 

Nothing excites the Appetite more than Bit- 
ters; Myrrh, Aloes, Wormwood, Elecampane, 
Sc. which ſupply the Weakneſs and Defect of the 
Bile. The Bile even ſeems to be one of the prin- 
cipal Cauſes of Hunger in a healthy Perſon. We 
find that when the Stomach is full we have no Sen- 
ſation of Hunger, though it were filled only with 
Water; but as ſoon as it is empty, if we are in 
health, we grow hungry again; becauſe when the 
Stomach is empty it is flaccid, and does not reſiſt 
the Paſſage of the Bile into its Cavity; which by 
. its nervous — excites the uneaſy 

Senſation 
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Senſation of Hunger; which is confirmed by In- 
ſtances of gluttonous Men and voracious Animals, 
in which the Ductus choledocus has been found to 
open into the Capacity of the Stomach. _ 

*4 It cannot indeed be term'd a Ferment ſtrictly, 
unleſs by that Name we intend a' Body capable of 
diſpoſing other Subſtances with which it is mix'd, 
to turn into its own nature; for in that reſpect the 
Bile may be ſo call'd ; which is alſo confirm'd from 
its being a Juice the moſt animal or elaborated of 
any in the Body, it being ſeparated not from the 
Arteries immediately, but from the Blood which 
has paſſed thro? the Arteries, and undergone mote 
Actions than any other Part of the Blood through- 
out the Animal; for having paſſed the meſente- 
ric Arteries and Veins, with thoſe of. the. Stomach, 
Spleen, and Omextum, it returns by particular Veins 
towards the Liver, and is then diſtributed thro? 
that Organ by a new kind of Arteries, the Venn 
Porte ; and then paſſes thro* the reductory Veins 
of the Liver, after having depoſited its Bile in its 
proper ſecretory Cells and excretory Ducts ; the 

ile therefore is not an excrementitious Fluid, but 
a principal Inſtrument in Digeſtion; for it no ſoon- 
er diminiſhes in Strength and Quantity, but it oc- 
caſions ſome chronical Diſeaſe, becauſe the Chyle 
is not rightly prepared; whence Dropſy, Cachexy, 
Leucophlegmatia, &c. for a Defect in the Digeſtion 
of the firſt Paſſages cannot be repaired in the reſt; - 

% Duverney has demonſtrated the biliary Duct 
opening. into the Stomach of the Oftrich, which 
is a gluttonous hungry Bird. | IN 

Which is all, or the greateſt part, formed of 
the hepatic Bile z which cannot mw x into the Gall- 
bladder, but when it meets with more Reſiſtance at 
the Duodenum than it does at the opening of the 
cyſtic Duct ; but the hepatic Bile, when arriv'd in 

T 3 the 
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the Gall bladder, is rendered more acrimonious, 
bitter, thick, and higher colour'd, by ſtagnating 
in ſo warm and cloſe a Cell, and returning many 
of its aqueous Parts again into the Blood by the 

» ſmall abſorbing Veins. 

The Quantity of which is much larger than 
that of the cyſtic Bile; fo that diluting a few Drops 


of the latter, it forms a r GC r to 
mix _ _ 4,27 wa 1 
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& 100. HE Pancreas i is a large - 
mierate 2 Gland, ſituated under 
the bottom, a little behind, and on the right 
Side of the Stomach; tis inveſted. by the po- 
ſterior Lamella 3 of the Omentum, ad lies in- 
cumbent on the Duodenum: it is Hunde 4, 
and continually ſeparates a falival Humour, 
by its glandular Structure, from the. Blood of 
the cæliac Arteries, which diſtilling from their 
infinite Number of {mall Branches, is convey- 
ed at laſt in one common Ducts, iſchargiog 


the ſame i in the Duodenum ($ 96. ** 


7 This Gland i is call q Pancrpas by the > Arc RY 
as being all Fleſh, i. e. entirely eatable, without 
any Boney or T endons or elſe from its being red- 
der than the generality of the other Glands in the 
human Body. It might be very properly called 
the largeſt conglomerate ſalival Gland of the Abdo- 
men, for it agrees n in its Structure, Figure, 
Veſſels, 
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Veſſels, excretory Dutt, and in the Nature of its 
Lymph, with thoſe of the ſalival Glands of Wbar- 
ton, ſeated in the Head ; the Length of this Gland 
is about fix Inches, its Breadth two Inches, and its 
Weight about four Ounces. ng Te 
It is compoſed of ſeveral ſmaller Cluſters of 
Glands, each of which are ſub-diviſible into ſtill 
ſmaller Bunches, from whence ariſe ſmall Emiſſa- 
ries, which opening into each other, at laſt termi- 
nate in one Duct ; by which Duct the pancreatic 
Juice is diſcharg'd more plentifully, as that Gland 
is compreſſed between the Diaphragm and the Sto- 
mach diſtended with Aliment. | 
In the human Body; for in the ſmalleſt Ani- 
mals it is loweſt, and in Fiſh it almoſt fills the 
- Whole of the Abdomen; its Situation in the human 
Body is well figur'd by Veſalius, after him Aſellius 
found a Cluſter of Glands near the Receptaculum 
Chyli in Brutes, which he denominated Pancreas, 
but very improperly, ſince the Pancreas of the 
human Body does not come near the Meſentery ; 
hence it is that the Cluſter of Glands in the Meſen- 
tery has been called by Anatomiſts the Pancreas 
Aſellii, to diſtinguiſh it from the true Pancreas of 
Virſungius, which is wrapt up in the poſterior 
Lamen of the 1 5 exe * 
1 The Situation of the Pancreas is juſtly exhibi- 
ted by Veſalius; and therefore Euſtachius, who com- 
poſed his Tables to correct the Errors of Veſalius, 
has neglected the Situation of the Pancreas, and 
only given us a better Idea of its Figure, reſem- 
bling that of a Horſe-ſhoe ; but it is connected to 
the Colon and bottom of the Stomach, and is there- 
fore preſſed up and down at every Reſpiration. 
This Duct may be injected, fo as to fill its re- 
moteſt Branches, after it has been firſt cleanſed by 
injecting Water. This Du& paſſes between the 
SF 4 cellular 
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cellular Coat of the Duodenum, then Eertdraes! its 
muſcular Coat, and opens into its Cavity; this 
Obliquity of its Inſertion prevents any thing from 
returning to the Pancreas out of the Inteſtine; which 
has been a Caſe ſometimes obſerved. Virſungius, 
the Diſcoverer of this Duct was enviouſly aſſaſſina- 
ted in the Evening of the ſame Day when he pub- 
lickly demonſtrated this beautiful Dikovety3 ; to 
that he cou'd not proſecute the ſame any further; 
but the Subject was afterwards taken up by Fran- 
ciſcus Sylvius. 


F. 101. The pancreatic Juice is limpid, and 
almoſt inſipid i, or a little faltiſh, conſtantly 

ſeparated and diſcharged i in great plenty 2 by 
the Motion, Preſſure, and Warmth of the cir- 
culating Blood and Parts near the Heart 35 
eſpecially by the incumbent Stomach, when 
diſtended with Food. It is neither acid4 nor 
alcalines, but nearly reſembles the Salva, 
as well with reſpect to its Origin, or the Veſ⸗ 
ſels and Glands by which it is ſeparated, as in 
its ſenſible Qualities. When the pancreatic 
Juice mixes with the Bile in the Inteſtines of 
a living Animal, it does not appear to make 
any Fermentation or inteſtine Motion 7, but 
joins ſmoothly and evenly with it: Hence it 
ſerves to mix with and dilute 8 the thick Parts 
of the Chyle, Mucus, Bile, and Fæces, to make 
an intimate and uniform Mixture of them all, 
and to render the Chyle fitter to paſs the La- 
deals 9, and mix with the Blood,; to obtund 
or weaken the acrimonious Parts of the Chyle, 
and thoſe of the Bile io; to abate the Viſcidi- 
ty and Bitterneſs of the laſt, alter its Colour, 
and 
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and unite it more intimately to the Chyle : It 
may likewiſe ſerve both as a Vehicle and a 
Mienſtruum, to alter or change the Taſte, 
Smell, and other Qualities of the various Ali- -,. 
ments into one uniform Nature 11; and to be 
frequently returned into the Blood, and ſepa- 
rated in the Pancreas again, many times ia un- 
der the ſame Form and for the ſame Uſes. 


* Brunner and Swalve have obſery'd the pancre- 
atic Juice to be almoſt inſipid, in oppoſition to the 
other Phyſicians of that Day, and particularly 
Sylvius; who, to favour his Hypotheſis, ſuppoſed - 
it to be acid; but the Taſte of this Gland is ſo mild 
and ſweet, that the Italians prefer that with the 
Thymus to any other Part in the Calf, and call it 
Bocca ſaporita, or the ſavoury Bit. And if the pan- 
creatic Juice ever taſtes faltiſh in the human Body, 
it is from the large Quantity of common Salt ta- 
ken in with our Food, being often equal to half an 
Ounce in a Day, and is never changed info the 
Nature of Animal Salts by the Actions of the Bo- 
dy; for common Salt is extracted out of Urine, 
after ſix Years ſtanding, as perfectly endued with 
all the Properties of Sea-ſalt, as when it firſt enter'd 
the Body. | he e's: 

It is fo plentifully diſcharged into the Duode- 
num, that de Graaf and Nuck have gather'd it in a 
Dog at the rate of from two or three Drams to an 
Ounce in an Hour, being therefore ſeparated at the 
rate of one, two, or three Ounces in four and twen- 
ty Hours in a Dog that weighed not above ten 
Pounds; notwithſtanding the Secretion muſt be all 

that time greatly retarded by removing the com- 
preſſing Force of the abdominal Muſcles, by open- 
ing that Cavity, and from a Contraction of the 

| e 
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{els} the Cold, and a Diſſipation of the mollify- 
ing Vapours which lubricate the 7/5 ;ſcera of the Ab- 
domen, together with the Diſturbance of the whole 
Animal Oeconomy thro? the Tortures of the Ani- 
mal. Therefore if the Weight of the human Body 
be compared to that of a Dog, and if the Pancreas 
be alſo compared with the other ſalival Glands, 
being larger than all of them put together, (yet they 
twelve Ounces of Saliva in four and twenty 
Hours ;) if we alſo conſider the conſtant Agitation 
of the Pancreas from the incumbent Diaphragm and 
Reſiſtance of the Stomach, together with the Preſ- 
ſure of the abdominal Muſcles, while the falival 
Glands, which lie immediately under the Skin, are 
neither ſo conſtantly nor ſtrongly preſſed by the 
weaker Muſcles, of 2 49 utition and Maſtication 
to theſe we may add Warmth of the Cavity 
of the Abdomen, the lrg e Diameter of its excreto- 
ry Duct, with 'he Force of the adjacent Heart and 
1 Arteries: from a Confideration of all 
theſe, it will appear that a larger Quantity of Fluid 
is ſeparated by the Pancreas, than all the other 11 
lival Glands; and that the Weight of the 
atic Juice will not be much leſs than three 11 
ſeparated in the Space of four and twenty Hours; 
but in Fiſh and Inſects the Proportion of the pan- 
creatic Juice to the Aliment is ſtill much larger, 
ſince this Gland is found bigger than the Liver in 
many of the former. 

3 From which it is ſeparated only by the Dia- 
phragm and Pericardium ; to which we may alſo add 
the Vibrations of the Aorta behind the Pancreas, 
with the adja@nt cceliac, mnelenterc, and ſplenic 
Arteries. 

* It may ſeem ſurpriſing that ſo ingenious a Che- 
miſt as Sylvius, and many other Anatomiſts, ſhould 
baye ſo boldly aſſerted the falſe 8 of the 

Pan- 


* 
me” 
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pancreatic Juice being acid. They gave more way 


S{w a prejudiced Notion and Hypotheſis than to 
Truth and ocular Demonſtration. The chemical 
Definition and diſtinguiſhing Marks of an Acid was 
then extant, and perfectly known to Sylvius 3 but 
among the many Properties of an Acid they cou'd 
not ſhew one in the pancreatic Juice; for firſt, it 
is not acid in a healthy Body, but by Mixture with 
the half digeſted Aliment, or ſome morbid Indiſpo- . 
fition, it may have ſometimes a to contain 
ſome Particles of an Acid; nor cou'd de Graaf fo 
far relinquiſh the Truth, even-under the Eye of his 
Preceptor Sylvius, but that he confeſfed the pan- 
creatic Juice was often faline, ſometimes inſipid, 
very often ſaltiſn, and a little acid, and ſometimes 
only appearing entirely acid z but the Experiment 
which he made in a Sailor, that he opened while 
warm, and perceived an acid Taſte in the pancre- 
atic Juice, ſeems to have been performed without 
ſufficient Accuracy, for that ſome Part of the im- 
perfectly digeſted Chyle was mixed therewith. © But 
the Taſte of this Juice is always faltiſh in the hu- 
man Body; and in brute Animals, which do not 
uſe common Salt, it is always inſipid; which is 
agreeable with Brunnerus, and Nature herſelf: It 
is not however to be denied, but that the pancre- 
atic Juice may be ſometimes" acid in thoſe Diſorders 
which proceed from a Redundancy of acid Parts in 
the Blood, thro' an Indigeſtion of the Aliment ; 
but the pancreatic Juice was never found by Expe- 
ment to ferment with any alcaline Salt; for it is ſe- 
parated from the Blood, which immediately before 
was alcaleſcent in the cœliac Artery, even according 
to the Confeſſion of Sylvius, who, together with 
Helmont, acknowledges the Blood to be of an oily, 
volatile, and alcaleſcent Nature; but for an Acid 
to ariſe from an Alcali, is a Change that was never 

| yet 
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et heard of in Chemiſtry, nor ever ſeen in an F 
xpcriment whatever; it therefore ſeems incredi- 
ble that ſuch a great Alteration ſhou'd be made in 
that Fluid in ſo ſmall a time in its thro? 
ſuch ſmall Veſſels as thoſe of the Pancreas, Some 
will perhaps anſwer, that the pancreatic Juice is ſe- 
cerned from the nervous Fluid, and that according 
to Jylvias, that Fluid is of a ſubacid Nature; but 
we ſee no reafon why the nervous Fluid, whoſe 
Subtility — — our Examination, ſhou'd de rather 

eſteemed an Acid than any other Fluid in the Body; 
nor does it ſeem probable that this ſubtle Fluid can 
be ſeparated in a ſufficient Quantity to ſupply fo 
age « der ge as that of the pancreatic Juice; 
laſtly, there will be the ſame Difficulty to con- 
ceive how the nervous Fluid, which is alſo ſe 
ted from the alcaleſcent Blood, ſhou'd poſſeſs any 
an acid Quality. The pancreatic Juice 
does not tinge that of Violets of a red Colour, nor 
curdle Milk, c. If the whole Pancreas, nr 
with its Juice and Duct, be taken out and boiled 
in Milk, it will upon keeping not turn ſowre, but 
putrid. Sylvius indeed aſſerts, that there is a la- 
tent Acid i in the pancreatic Juice, but does not 
4 prone it ; for ſuch an Acid, as is not of a ſufficient 
rength to diſcover itſelf by Appearances, cannot 
be the Cauſe of fo ſtrong an Efferveſoence as is aſ- 
ſigned to it by Sylvius ; nor does there appear any 
other Reaſon why Sylvius ſhou'd aſſign the pan- 
creatic. Juice to be of an acid Nature, than to ren- 
der it conformable to his Syſtem, which required 
the Suppoſition of an Acid to cauſe a Fermentation 
with. the alcaleſcent Bile. 
One might with more reaſon affirm the pan- 
creatic Juice to be alcaline, agreeable with the An- 
tagoniſts of Sylvius; but even that wou'd not be 
ſtrictly true; for which conſult ($. 99. N. 1271 
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+ © The pancreatic Juice is like the Save in all 
Appearances, as well as agreeing in the Structure 
of its ſmall ſecretory Glands, which are afſembled 
into one conglomerate and larger Gland, diſchar- 
ging their Contents by their proper Ducts into one 
common larger and excretory Duct. It has been 
alſo frequently obſerved, that when Mercury excites 
a Salivation in the Mouth, at the ſame time there 
is often felt Pains in the Abdomen about the Pan- 
creas, and a Diarrhæa follows in the room of a 
Salivation ; the only difference between the Pan- 
creas and falival Glands ſeems to be, in that the 
firſt is ſubje& to the ſmaller and alternate Motions - 
of Reſpiration, and is therefore more ſtrongly and 
cofftantly ſollicited to its Office than the ſalival 
Glands. 5 
The whole Doctrine of the Animal Oecono- 
my, Diſeaſes, and Practice of Phyſic, embraced by 
Sylvius and his Followers, were founded upon us 
ſingle Hypotheſis, an Efferveſcence of the alcaline 
Bile with the acid Juice of the Pancreas. This 
Syſtem was quickly oppoſed in a ridiculing Stile 
by Carolus Drelincurtius, a Collegue of Sylvius, and 
ſtrict Hippocratic or Obſervator, in oppoſition to 
Hypotheſis, who conceal'd himſelf by the fictitious 
Name of Ludovicus le Vaſſeur, in a Libel de Trium- 
viratu Humorum; in which he banters and ſharply 
runs down this Efferveſcence : at the ſame time the 
Hypotheſis was oppoſed by Deuſingius in à diffe- 
rent Method, rather by Facts and Experiments, 
than ſcholaſtic Reaſoning: theſe were again oppo- 
ſed in favour of the Sylvian Hypotheſis by Horent. 
Schuyl, Botanic Profeſſor at 2 and in a Trea- 


tiſe de Medicina veterum, he propoſes an Experi- 
ment for its Confirmation, viz. ** That the Effer- 
veſence of the Bile and pancreatic Juice in the 
** living Animal ought not to be denied, becauſe 

<< thoſe 
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< thoſe Juices do not appear to efferveſce out of 
*© the Animal upon Mixture: but the Experiment 
< is to be made in the living Animal; therefore 
< the Right Hypochondrium is to be opened in a 
66 living _—_ a Ligature made on the Duo- 
ber —— about four Fi ingers breadth above the In- 
<< ſertion of the biliary Duct, making another Li- 
<< gature on the Inteſtine as many Fingers breadth 
<< below the Duct; then return the Duodenum in- 
6 to the Abdomen, and let the Animal reſt; and 
«© upon opening him a few Hours after, the In- 
* teſtine betwixt the Ligatures will be found tenſe, 
“ diſtended, and hot; and upon making an In- 
* cifion in it, there is diſcharg'd a Froth and great 
Stench; ſo that it is thus manifeſt by ocular 
« Demonſtration „that the Bile and pancreatic 
Juice do efferveſce upon mixing in the Animal.” 
The Sylvian Sect triumph'd in this Experiment, 
1 it ſufficient to put an End to the Con- 
troverſy; but they ſhould have conſidered, that 
the ſame Appearances would have been produced 
by making the Ligatures in any other Part of the 
Inteſtine, below the Entrance of thoſe Juices, from 
the Inflammation that would thence ariſe, and from 
the elaſtic Air generated by _ Fermentation of 
the intercepted or ſtagnant Ch Nor is there 
the leaſt Appearance of any . upon 
the Mixture of theſe two Juices in the living * 
mal without making Ligatures, but the Bile a 
pears to mix and unite ſmoothly and evenly, with. 
out any Commotion, with the pancreatic Juice, 
upon opening the Duodenum in a living Animal : 
And upon mixing the recent Bile and pancreatic 
Juice taken from an Ox juſt kill'd, I have often 
ſeen by Experiment that they unite like Water 
with Water, without the leaſt Effervelcence ; to 
which we may add. that theie two Tuices de not 
ener veice 


creatic and biliary Duct are inſerted into each 


ſo that they have an immediate Contact and inti- 
mate Mixture ; as in Man, and ſeveral other Ani- 


mals, viz. the Fox, Cat, Sheep, Horſe, Elephant, 
Sc. Nor do thoſe Animals ſuffer the py Ban 


veniency in digeſting their Food, or in performing, 


their natural and vital Functions, who have the 


eatic Duct inſerted into the Duadenum at a 


very great diſtance from the biliary Dutt ; as they 


are diſtant from each other fifteen Inches in the 
Rabbit, twenty in the Hedge-hog, and even three 
Feet in the Oftrich. 3g 


The pancreatic Juice is very thin, the Chyle 


of the Stomach is thicker, the Juice of the Inte- 
ſtines more viſcid, and the cyſtic Bile thicker than 
them all (for that may be ſometimes drawn out 
into Threads ;) but as Soap does not act till it has 
been diluted with Water, ſo the Bile cannot exert 


its Efficacy till it has been firſt diluted with the 


pancreatic Juice; and this is the chief reaſon why 
the pancreatic Duct diſcharges its Contents into the 
Duodenum at the ſame Aperture, or very -near, 
with the Duct of the Bile, in much the 

Part of Animals. And in rapacious Birds, which 
ſeldom or never drink, this Juice ſeems to per- 
form the Office of that Liquor, 


9 By mixing with the Bile, it ſcowrs off the Glue 


of the Inteſtines, and diſſolves the groſſer Particles 
of the Aliment, ſo as to render them paſſable thro? 
the ſmaller Orifices of the Lacteals. 

'® It ſo dilutes the Bile, that notwithſtanding it 
is mixed in ſo large a Quantity with the Aliment, 
yet it leaves no Bitterneſs either in the Chyle or 


Fæces, nor even in the Contents of the Hium ; to- 


wards its lower end, notwithſtanding, it tinges the 
Contents of the Inteſtines with a manifeſt yellow 
Colour, 
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efferveſce even in thoſe Animals where the ow 
5 
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Colour, for the hepatic Bile is naturally much thin- 
ner, and diſcharged more plentifully than the cy- 
ſtic Bile; and then the cyſtic Bile is diluted with 
the pancreatic Juice, in the ſame manner as a large 
Quantity of Milk obſcures a little Bitterneſs of 
Wormwood, or the Acrimony of Mercury ſubli- 

mate; yet we ought not to conclude from thence 
with Helmont, that the Bile does not tinge the Fæ- 
ces of the large Inteſtines ; for as long as it is ſe- 
cerned in its due Quantity and Strength, the Fæces 
are tinged yellow by it, and the more intenſely as 
the Bile is ſtronger; but upon an Obſtruction of 
the Bile, the Fæces are diſcharged of a white Co- 
lour, as we obſerve in a Jaundice: it alſo ſeems 
not improbable, that the Strength of the Bile may 
be overcome by the larger Quantities of Chyle, 
pancreatic and inteſtinal Juices; ſince it is appa- 
rent from Experiment, that different Liquors do 
upon mixture inſtantly change their Taſte and 
other Properties; thus the Bitterneſs of Silver diſ- 
ſolved in Agua, fortis, is ſuddenly deſtroyed upon 
mixing a little common Salt, the Silver being pre- 
cipitated to the bottom of the Veſſel, and the re- 
maining Liquor render'd very ſaline. 

* This is one of the principal Qualities of the 
Saliva ; the Cow makes the ſame ſweet and plea- 
fant Milk from all Sorts of Herbs, both acid, bit- 
ter, and aromatic; and a Woman gives the ſame 
Milk from all Sorts of Food, except ſuch as are 
ſpirituous, and poſſeſſed with a particular aroma- 
tic Pungency ; which Change is owing to the Mix- 
ture of our other Fluids with the Aliment ; to 
wit, the Saliva, Juices of the Pancreas, Stomach, 
and the Bile. | | | | 
There is not ſo much as a Dram of the whole 
three Pounds of the pancreatic Juice, which are 
daily diſcharged into the Inteſtines, conveyed — 

W 
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with the Fæces of the Inteſtines of a healthy Body, 
which are in that State very dry; it muſt therefore 

be again abſorbed into the Veins or lacteal Veſſels ; 
and as its Paſſage with the Blood is performed in a 
very ſhort time, it may be again ſecerned and ab- 
ſorbed above a Rai: times in a few Hours, re- 
turned with the Blood to [UE Heart, and again diſ- 
charged by the cceliac Artery into the Duodenum, 
under the Name and Appearance of 9 
; Ron 


§. Toa. From hence one may be enabled to 
give a rational Anſwer, whether there are 
more than 2e Sorts: of Bile; whether the 
Bile is an Excrement of the Chyle ſent to the 
Liver, ſeparated while Blood is — thereof 
in that Part; whether or uo 3, and how far 4, 
it is ſerviceable in preſerving Health, and con- 
tinuing the ſeveral Actions of Life; whether 
the Juice of the Pancreas and Bile will admit 
the Hypotheſis of Hel mont or Sylviuss; or whe- 
ther they were both miſtaken ; whether they 
are the Cauſe of Life, by exciting and main- 
taining an znteſtine Motion 6 in the Blood; 
what is the Nature of the pancreatic Juice, 
and what its Office; why it flows into the 
Duodenum, together with (or at leaſt very neai) 
the Bile7. And laſtly, whether the Animal 
cou'd ſubſiſt well without ind 


We do not enquire ſo much whether there be 
two Sorts of Bile in the Liver, diſtinct from each 
other, the cyſtic and hepatic, as whether there be 
another, diſtin from both of them, diffuſed thry* 
the whole Maſs of Blood. The Foundation of this 

U Con- 


into a hard Cake, diſtinct from its Serum; which 


the Cake of Craſſamentum, which is expoſed to the 


made the four primitive Humours; among which 


- cauſe the ſame grows black again, if it be inverted 


of that Organ; by which F 8 it was alſo con- 
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Controverſy, which has occaſioned the Moderns to 
depart from the Ancients, is as follows. We find 
that Blood diſcharged in Phlebotomy, quickly turns 


laſt is naturally tinged of a yellow Colour, by what 
the Ancients called yellow Bile ; the upper Part of 


Air, appears of a bright Red, and is more ſtrictly 
denominated Cruor or Blood; but the lower Part 
of the Craſſamentum, which is next the bottom of 
the Veſſel, appears darker or blackiſh, and is called 
by the Ancients Atrabilis ; and laſtly, the whey'ey 
Part of the Serum, which ſometimes looks milky, 
they denominate its Pituita, or Phlegm. Theſe they 


was the two Kinds of Bile, yellow and black ; but 
the Name of Bile was apparently abuſed in that re- 
ſpect; for the Yellowneſs of the ſerous Part of the 
Blood proceeds from the large Quantity of red 
Globules mixed with Water, the upper Surface of 
the Blood appears redder, and more ſplendid from 
its Situation, being in Contact with the Air, be- 


towards the bottom of the Veſſel; but neither Part 
has the leaſt Sign of Bile, nor is there any Quan- 
tity or Proportion of that Humour diſtinct from the 
Blood, the difference ariſing from the chief and 
largeſt Part of the Blood itſelf. | 

* The Ancients ſuppoſed that the Chyle was 
drawn to the Liver by the Attraction of the meſe- 
raic Veins, and elaborated by the digeſtive Faculty 


verted into Blood, and that the Bile was ſeparated 
at that time as an Excrement of the Blood, and 
conveyed into the common biliary Duct. All which 
might be admitted, if the digeſtive Faculty of the 
Liver be interpretated in a proper Senſe, * 
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that the Chyle i is not conveyed to the Liver, nor 
converted into Blood there; tho? it is not to be 
denied, but that ſome Part of the Bile may paſs to 
the Liver, after being abſorbed by the meſeraic 
Veins. 

3 The Bile has many conſiderable Uſes in the 
human Body, inſomuch that Health and a good 
Conſtitution greatly depends upon a due Secretion 
of this Juice; which when vitiated, either in Quan- 
tity or Quality, cannot fail of producing obſtinate 
Diſorders. The Bile is one of the principal In- 
ſtruments in Chylification; for want of a ſufficient 
Quantity of this Fluid in the Jaundice, Crudities 
and acid Indigeſtions of the Aliment, with whitiſh 
or grey- coloured Fæces are occaſioned in the Prime 
Vie; by ſtagnating in the Liver, it forms Calculi 
in the common Duct of the Bile, and of the Gall- 
bladder; which obſtructing its Paſſage, renders 
the Chyle crude and undigeſted; but when too 
much putrified or acrimonious, it occaſions Diar- 
rhæas, Dyſenteries, putrid Fevers, and various o- 
ther malignant Diſorders. 

+ Helmont wrote before the Diſcovery of the 
Blood's Circulation; and if he had lived much lon- 
ger, at that Age, he wou'd have been unwilling to 
have changed his Syſtem, which he had once form- 
ed, nor cou'd he well have departed from it: But 
as there was nothing but the Circulation of the Blood 
which cou'd give Riſe to the Heat in the human 
Body, and as the Food, tho? cold and inanimate, did 
at laſt obtain the like vital Heat, and as ſuch Things 
as were acid were converted into a volatile Nature, 
that eminent Chemiſt was not ſenſible of any other 
Means of explaining ſo different a Change than by 
Fermentation or Mixture of contrary Prineiples, by 
which Heat and Motion might be communicated 
thro' the whole Body; for Helmont had found by 

| U 2 Expe- 
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Experience that a conſiderable Heat might ariſe 
from the Effervefcence of cold Bodies, as of Oil of 
Vitriol with fixed Salt of Tartar, which occaſions 
a ſtrong Heat; he alſo had read in Fernelius, that 
the Pancreas was the Seat of chronical Fevers; that 
a ſort of Juice was prepared in that Body, which 
afterwards mixed with the Aliment; and that as the 
| Bile, which is ſo extremely bitter, was alſo mixed 
with that Juice and the Aliment in the ſame Part, 
he was eaſily perſuaded that an Efferveſcence muſt be 
occaſioned from the Mixture of thoſe Liquors in the 
Duodenum, which imparted Heat and Motion to all 
the reſt of the Machine. 

Thoſe Errors were more excuſable in Helmont 
than in Sylvius, who was an expert Anatomiſt, and 
well acquainted with the Circulation of the Blood; 
and yet fo deſirous was he of imitating Helmont , 
that he ſuppoſed a Fermentation, not only of the 
Bile and pancreatic Juice of the Duodenum, but alſo 
another Efferveſcence to be made in the Right 
Auricle and Ventricle of the Heart, upon the Mix- 
ture of the Chyle, Lymph, and pancreatic Juice ; 
Liquors ſuppoſed to be of an acid nature, with the 
volatile and fetid Bile and the Blood, which were 
alcaline ; and that from this Efferveſcence aroſe all 
the vital Heat and Motion of the Heart and reſt 
of the Body; alſo that it was neceſſary for the Pre- 
ſervation of Life, that there ſhould be a perpetual 
Conflict of an alcaline with an acid Salt: but it 
has before been largely demonſtrated that healthy 
Bile is not alcaline, and that the pancreatic Juice 
is not acid; to which we may alſo add, that an 
Animal may live entirely without the pancreatic 
Juice, like thoſe who live entirely upon aceſſent 
Milk, or entirely upon alcaleſcent Fleſh of Ani- 
mals; from whence it will evidently appear, that 
the imaginary Conflict or Efervelcence of thoſe 
| | / Liquors 
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Liquors which they ſo confidently maintained, is 
without any manner of Foundation. | 

s We before obſerv'd, that Sylvius attributed the 
inteſtine Motion of the Blood to an Efferveſcence 
between acid and alcali; to wit, the acid Liquor 
of the thoracic Duct, formed of the pancreatic 
Juice, Chyle and Lymph intermix'd, and after- 
wards poured into the alcaleſcent Blood; which 
contrary Liquors beginning their Effervefcence m 
the Duodenum, did not ceaſe it even in the Right 
Auricle and Ventricle of the Heart; but if it did 
occaſion ſo ſtrong an Efferveſcence in the Duode- 
num, it is hardly intelligible by what means that 
Efferveſcence ſhould be continued thro* ſo many 
Turnings and Windings, eſpecially after being di- 
luted with ſo large a Quantity of an inſipid Lymph 
in the Receptacle of the Chyle and thoracic Dutt ; 
nor can ſuch a Force be by any means equal to the 
Cauſe of ſo ſtrong a Motion as that with which the 
Blood is projected by the Heart; it rather ſeems 
ſurpriſing that Men of ſo much Knowledge and 
profound Underſtanding ſhould propoſe ſuch falſe 
Syſtems, and thence deduce ſuch abſurd Conſe- 
quences. | 

7 The ſaponaceous Quality of the Bile is aſſiſted 
by being diluted with the pancreatic Juice, in or- 
der to mix the Chyle; in the ſame manner as grea- 
iy Wool is eaſily cleanſed with Soap, by diluting 
and waſhing in warm Water, but not ſo well in 
cold Water; and not at all, if it were to be ſcow- 
red with hard Soap only, without the addition of 
ſome diluent Liquor. | | 

This ſeems to be countenanc'd by ſeveral Ex- 
periments made by an ingenious Perſon, who en- 
tirely cut out the Pancreas from ſeveral Dogs, who 
yet continu'd to live without any ſenſible Inconve- 
nience. The want of the pancreatic Juice in thoſe 


U 3 Animals 
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Animals ſeems to be ſupplied by a more plentiful 
Secretion of the Succus gaſtricus, and of the Inte- 
ſtines, particularly the Duodenum; but it alſo does 
not appear that thoſe Dogs liv'd without any In- 
convenience, if they ſurvived the Operation any 
conſiderable Time; but that they frequently were 
ſubject to Obſtructions, Strumous Glands, and 
a ſort of hectic Fever. The Obſervation of Brun. 
nerus, that he had more than once found the pan- 
creatic Duct, which he had before divided, again 
renew'd, ſeems to argue, that this Juice is not only 
uſeful, but neceſſary to the well-being of the Ani- 
mal. Nor could that Liquor be deemed uſeleſs, 
becauſe the Abſence of it does not preſently incur 
violent Diſorders upon the Animal. Even what 
reaſonable Perſon would affirm the Spleen to be 
uſeleſs, becauſe a Dog may ſurvive after the Ex- 
tirpation of that Viſcus? It even cannot be affirm'd, 
that the moſt ordinary and ſeemingly inſignificant 
Parts of the human Body have not their proper 
Uſes; for that would be detracting from the di- 
vine Wiſdom of the ſupreme Architect, who has 
ſo exquiſitely built the human Body, that it ſeems 
to be the greateſt Example of Perfection amongſt 
the ſublunary Beings. There are more than a few 
Hiſtories extant of Patients ſurviving the Loſs of 
a Limb, a Lobe of the Lungs, one of their Kid- 
nics, &c. But would any Body therefore pronounce 
thoſe Parts to be uſeleſs? Brunnerus proves this in- 
deed, that the Pancreas is not ſo immediately ne- 
ceflary to Life as Sylvius would have it; but does 
not make it appear, that the Animal from whence 
that Viſcus was extirpated, continu'd to live in as 
perfect Health as before it was deprived of the ſame 
Viſcus, | 
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. Concerning the P ropulſion of the Chyle 
into and thro the lacteal Veſſels. 


F. 103. D the Contraction of the long:tudj- 
| nal i Fibres of the Inteſtines which 

are inſerted into their external Coat as into a a 
Tendon, the inteſtinal Tube is thereby wrink4 
led in that Part oppoſite to the Meſentery, 
which therefore reduces them from a ſpiral to 
a cylindrical, or ſtraight Form; by this means. 
the Inteſtines are relaxed on that Side connect- 
ed to the Meſentery, but contracted on the op- 
poſite Side, whereby the ſmall Or:fices a of the 
Lacteals, that lie next the Meſentery, are ſo 
opened and dilated, as to receive the more 
fluid, moveable, and ſlippery Particles of the 
Chyle, which there meet with a ready En- 
trance: In the mean time the Valves of the In- 
teſtines will be enlarg d, made more prominent, 
and brought cloſer to each other by the ſame 
Contraction, ſo as to intercept and ſtop the 
Chymus in its Paſſage, and almoſt entirely ſhut 
up that Part of the Inteſtine thus moved or 
contracted. All which is more exactly perform- 
ed in the Fejunum, where the Valves are more 
frequent, prominent, and circular, the Lacte- 
als3 more numerous, the Contraction of the 
agitated Stomach is more ſenſible, and the 
Chyle more diluted, quickly paſting along by 
its Mixture with the Salva, Succus gaſtricus, 
Juice of the Pancreas, and the two Kinds of 


Bile. U 4 © Thoſe 
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z Thoſe longitudinal Fibres which are ſeated in 
that Part of the Inteſt ines connected to the Meſen- 
tery, are not inſerted into the external or common 
Coat of the Inteſtines, ſo that there is no Contra- 
ion in that Part which is ſupplied with the cellu- 


lar Membrane; but thoſe longitudinal Fibres which 
are ſituated in the oppolite convex Side of the Inte- 


ſtines, fartheſt from the Meſentery, being faſtend 
to the external Coat, they contract the Inteftines 
from their arch or ſpiral Form to a ſtrait cylindri- 
cal Figure; and by rendring them ſhorter, con- 
tract them into Wrinkles ; but while the circular 


| Fibres are contracted, at the fame time the internal 


Cavity of the Inteſtine will be leſſened, and the 
Valves brought into mutual Contact witk each 
other; by which means the Chyle will be protru- 
ded into the lacteal Veſſels, much in the ſame man- 
ner as Quickſilver is preſſed thro' Leather. The 
muſcular Fibres of the Inteſtines may alſo be aſſiſt- 
ed in their Action by the Preſſure of the abdomi- 
nal Muſcles, which is ſtronger upon them where 
they are uncover'd by the Omentum, and touch the 
Peritonzum ;, but leſs on that ſide of them which is 
connected to the Meſentery, and therefore the 
Chyle will be prefſed towards the lax Part of the 


Inteſtine. 


HBeſides the lacteal Veſſels opening into the 
Inteſtines, the meſenteric Veſſels alſo open into 


that Cavity with ſuch large Apertures, as to tranſ- 


mit the ceraceous Injection of Ruyſch into the In- 
teſtines; but the lacteal Veſſels open moſt plenti- 
fully in that Part of the Inteſtines a the 

Meſentery, but fewer on the Sides, as J have fre- 
quently obſerved; but they are ſo diſpoſed, as not 
to admit any thing from the Inteſtines, only in the 
time of Digeſtion, when they are found full in li- 
ving Animals; at which time the Lacteals have 


1 | been 
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been alſo ſeen by ſome of the Family teen. 

as Galen ria us. Aſellius alſo conſtantly found, 
and deſcribed thoſe Veſſels in living Animals, 
which had been A a few Hours Fi th a Meal ; 

but the Ancients of the Receptacle 
and thoracic Duct of "the e Chyle, and being preju- 
diced in favour of the way” imagin'd that they 


of Indigo-blue in recent Urine being forced into 
the Inteſtine of a living Animal between two Li- 


gatures, may by Preſſure be forced into the La- 
Cteals. 


* Theſe are real Veins, if by Veins we intend 


ſuch Veſſels as return their contained e to- 
wards the Heart. 


$. 104 The orbicular Fibres of the 3 
inferted 3 into the Meſentery as into a Tendon, 
being at the ſame time contracted, they dimi- 
niſh the Diameter or cylindrical Space of the 
Tube, and preſs the Valves together, which 
were before drawn nearer to each other; by 
which means the Chyle being compreſſed, 
mixed, diluted, agitated, and intercepted in 
its Paſſage, 1s by the Force of the ambient Parts 
protruded chiefly towards the Meſentery, and 
there driven into the Mouths of the Lacteals, 
opening into every Point of the Inteſtine, ha- 
ving been before opened by the periſtaltic Mo- 
tion i for the Reception of the Chyle ; there- 
fore the Chyle does not appear to enter the La- 
Eteals by its own Weight, or * che Force of 
any Efferveſcence 2. 


Upon 


ture 
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Upon a Ceſſation of this Motion, the Motion 
and Abſorption of the Chyle alſo immediately cea- 
ſes; which is quickly performed, ſo long as the 
periſtaltic Motion continues; for the Lacteals, 
which are viſible in opening a living Dog, do not 
remain ſo long, but vaniſh almoſt m the Twink- 
ling of an Eye, by diſcharging their Contents to- 
wards the Receptacle, and being fill'd with Lymph. 
To this we may add, the Obſervation of the La- 
Reals remaining viſible a long time in ſuch as have 
been hang'd, Ban the Chyle being ſtopt in the 
thoracic Duct by the Compreſſure of the Liga- 


This is an Opinion of Sylvius, or a falſe De- 
duction from a falſe Hypotheſis; for the Inteſtines 
at that time when the Efferveſcence is made, will 
have their Sides diſtended into a larger Circle, their 
Valves will be flatten'd, their pendulous Villi will 
be contracted and ſhorten'd ; therefore no Chyle 
will be abſorbed by the Lacteals while the Inte- 
ſtines are in their utmoſt Diſtenſion: on the con- 
trary, it is apparent that the Chyle is abſorbed by 
the Lacteals, not in the contracted, but in the re- 
laxed Part of the Inteſtine, oppoſite to the longi- 
tudinal Fibres, the Chyle being propelled into the 
Lacteals by the Contraction of the annular Fibres 
acting towards the Meſentery : it is alſo manifeſt, 
that the Lacteals are not filled by any internal 
Force, but by an external Preſſure; becauſe upon 
diſtending them with Wind, no Part of the Flatus 
will enter them: to which agrees the Experiment 
made by the Royal Society, of forcing a Diſſolu- 
tion of Indigo-Blue into the Lacteals by Preſſure: 
it has been alſo before demonſtrated (F. 93. N 1.) 
that the moſt natural State of the Inteſtines comes 
neareſt to a Contraction of them. 
„ $. 105. From 


&. 10s. into and tbro the Lacteali. 299 
F. 10 5. From hence it appears, that the 
che Thich enters the Mouths of the Lacte- 
als, is improperly eſteemed to be a Compoſi- 
tion of the ſolid and fluid Aliment only ; for it 
alſo conſiſts in a great meaſure of the Sahva : 
(F. 66.) and the thin Mucus of the Mouth 
($. 65.) with the Mucus and thin Liquor of the 
Oefophagus 2 (F. 73.) and Stomach, in conjun- 
ction with the cyſtic and hepatic Biles (FJ. 98, 
99.) the pancreatic Juice (F. 101.) with the 
lymphatic Humour of the Inteſtines 4 and mu- 
cous one of Peyerus, and perhaps a more ſub- 
tle Liquor plentifully diſcharged out of the 
infinite Number of ſmall Nerves 5 which ter- 
minate in the Inteſtines; for all theſe Humours, 

which are either ſwallowed, or are diſc | 
and tranſuded into the Capacity of the Stomach 
and Inteſtines, always enter the Lacteals, either 
alone or mix d with the moſt fluid Part of the 
Chyle, notwithſtanding the lacteal Veſſels are 

only conſpicuous © after a Meal. 


We have before obſerved from Nuck, that 12 
Ounces of Saliva are ſeparated and diſcharged into 
the Mouth in the Space of four and twenty Hours 
but the Quantity of ſalival Juice which is abſorbed 
by the Lacteals in that time is ſtill much larger; 
for all that which was ſpit out in the Experiment 
of Nuck, wou'd have been abſorb'd by the Lacteals, 
and again ſeparated by the ſalival Glands ſeveral 
times in the Space of a Day; and therefore it is 
probable that ſeveral Pounds of Saliva paſs daily 
thro* the Lacteals. 

* That the Quantity of both theſe Juices is not 
inconſiderable, will appear from the Size of the 


I Organ 
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Organ and Laxity of the Veſſtls which open freely 
into the Cavity of the Oz/opbagus. AT ers, 

The large Quantity of this bitter Juice may be 
eaſily eſtimated. The Liver is an exceeding large 
Viſcus, and its Veſſels ſo lax, that Water being in- 
jected by the Vena Porte, finds a ready Paſſage into 
the Cava, and runs thro* the common Dutt of the 
Bile 3 its Veſſels are alfo very large, if we conſider 
the great Diameter of the Vena Porte, and its ex- 
cretory Dutt very capacious z if we therefore com- 
Pare the Secretion made in the Kidnies, which ſe- 
parate no leſs than three Pound of Urine every Day, 
with the Secretion of this large Viſcus, it will ap- 
leery not a few Pounds of the hepatic Bile are 

ed daily in. the Liver, 8 
- * But the ſerous Secretion made in the Inteſtines 
from the meſenteric Arteries is ſtill much greater 
for thoſe Veſſels are not only very large, but alſo 
very lax and open, ſo as readily to admit the cera- 
ceous Injection of Ruyſch to pals freely into the Ca- 
vity of the Inteſtines: Theſe excretory Arteriele 
are alſo ſometimes the Cauſe of Diarrhæas, when 
no Aliment is taken, thro a Loſs of Appetite, 
M. Rede has obſerved in his Diſſections of Animals 
in Florence, which have been ſtarved to death with 
Hunger, that the Inteſtines have been relaxed; and 
the lacteal Veſſels full of Lymph, by their abſorb- 
ing theſe Juices. 

The Diſcharge made by the ſmall Nerves of 
this Part is not therefore inconſiderable, becauſe it 
cannot be demonſtrated to the Eye-ſight ; for we 
| fee that a ſtrong Man in froſty Weather continues 

to werf a ſubtle Vapour thro' the contracted 
Veſſels of his Skin fo plentifully, as to make five 
Parts out of Eight of all his Diſcharges in the Space 
of four and twenty Hours; which, is evinced by 
Sauorius, and confirmed by Experience; but the 
great 


% 
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great Number of ſmall Nerves which open into. the 
Cavity of the Inteſtines, which are conſtantly watm. 
and compoſe. a ſecretory Organ aboye threeſcore 
Hands long, ought greatly, d need in FEI der 
cretion of a ſubtle and moiſt Vapour. 
The ſeveral Juices which we have before enu- 

merated, are not at all diſcharged with the Fæces 
in a natural and healthy State of the Body, but are 
abſorbed, and again conveyed into the Blood; but 
there is only one way for them to paſs hither, . . 
by the lacteal and meſenteric Vens z therefore the 
ſeveral Juices which are continually poured into the 
Inteſtines entirely paſs thro thoſe Veſſels without any 
Chyle when we are faſting, by which they are con- 
veyed to the venal Blood, with that Blood. inte the 
Heart, and thence again into the Inteſtines. It 1s 
but a ſmall Objection, that the Lacteals of a faſt- 
ing Animal are not conſpicuous, for that ariſes — 
the Smallneſs of thoſe Tubes, and the Pellueidi 
their Contents at that time; even lymphatic V 
which are much larger than the thoracic Duct, ate 
ſeldom viſible upon the ſame account, if they are 
not tied; but yet no rational. Perſon will eng 7. 
Paſſage of a Fluid thro' thoſe Veſſels. | 


F. 106. We may therefore afk in this plc 
whether the thinner, bilious, and more! | 
pe Part of the Chyle i is not abſorbed by bi- 
ulous Ducts i, which open into the villous 
Coat of the Inteſtines, and diſcharge their 
Contents into the weſeraie Veins, thence pa 
ſing with the Blood of the Venæ Porte into the 
Liver, and affording freſh Supplies of new Mat- 
ter for the Secretion of Bile. This Queſtion 
is certainly anſwered in the Affirmative, by 
conſidering the great Number, Size 2, Srru- 
Hure 3, 
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Cure 3, and Office4 of all the Veins, particu- 
larly * upon the Inteſtines, from the Paſ- 
ſage of their venal Blood into the Porta, as 
into an Artery 5, from the bilious Nature or 
Diſpofition & of their contained Blood; and 
from the large Quantity of Fuices? diſcharged 
into the Inteſtines, which are neither obſerved 
to be entirely abſorbed by the Lacteals, nor yet 
expelled with the Fzces; to which we may 
alſo add the Arguments taken from compara- 
tive Anatomy in oviparous Animals 8, where 
the Chyle paſſes freely from the Cavity of their 
Inteſtines into the meſeraic Veins, there being 
no Lacteals found in thoſe Creatures; to which 
add the patulent Openings of the ſmall Branches 
of the meſentericVeins into the villous Coat of 

the Inteſtines in the human Body, the Abſence 
of Valves in thoſe Veins in the human Subject, 
with the ready Paſſage of the ceraceous Injecti- 
on of Ruyſch into the Cavity of the Inteſtines, 
upon injecting the meſenteric Veins; when the 
Inteſtines are contracted by the periſtaltic Mo- 
tion, the meſenteric Veſſels are ſurpriſingly 
curled and twiſted. | 


- 2 Tt is no difficult Matter to prove a free Paſſage 
from the Inteſtines into the meſeraic Veins, inaſ- 
much as Water and ceraceous Subſtances being in- 

jected into thoſe meſenteric Veins, readily paſs thro? 
them into the Cavity of the Inteſtine, and tranſude 
thro? every Part of their villous Lining; ſo that it 

1s more than probable that the moſt fluid and aque- 
ous Parts of the Contents of the Inteſtines are ab- 
ſorbed by them; but it is no more ſurpriſing that 
the ſmall Mouths of thoſe Veins ſhou'd not be con- 
| | ſpicuous 


1 
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: ſpicuous to the Sight, than that the Orifices of the 
lacteal Veſſels ſhowd not be viſible even by the beſt | 
Microſcope. 

The Veins of the Inteſtines are much larger, 
and more numerous than the correſponding Arte- 
ries ; but the Arteries depoſit a conſiderable Quan- 
tity of a thin Fluid, by their ſtrong Contraction, 
into the Cavity of the Inteſtines; therefore the 
Veins ought to carry back leſs than was convey'd 
by the Arteries 3 and therefore they ought to have 
been ſmaller, and leſs numerous, if they were not 
to receive other Supplies; which required the 
Trunks of the Veins to be much larger than thoſe 
of the meſenteric Arteries. 

3 Every Branch is convoluted into Waves or 
Arches, from the convex Part of which are conti- 
nued ſmall Branches in a ftrait Courſe to the Inte- 
ſtines; which Structure being peculiar to the inte- 
ſtinal Tube, ſeems to import, that ſomething is 
performed in thoſe Veins more than is uſual in thoſe 
of other Parts; but the other Veins of the Inteſtines 
which come from the Cava, take a different Courſe, 
and paſs in ſtrait Lines to their Terminations in the 
Form of ſmall Pencil Bruſhes 3 but what ſhou'd be 
the Cauſe of this Variation in their Structure, #1 it 
is not what we have here aſſigned ? - 

+ The common Office of the Veins is to receive 
and convey a Fluid to the Heart, whether that 
Fluid be received from the Arteries, or abſorbed 
from ſome Cavity in the human Body, or drank 
in from the external Air? The Veins which re- 
ceive their Fluid from the Arteries, are the ſan- 
guiferous, or red Veins ; thoſe which abſorb from 
peculiar Cavities, or glandular Cells, are the bibu- 
lous Veins of the Omentum, Ventricles of the Brain, 
of the Stomach, Mouth, and Inteſtines, of which 
laſt we are here ſpeaking ; but it is apparent. = 

the 
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the Branches of the Vena Porte, which come from 
the Inteſtines, ought to be numerated among thoſe 
abſorbing Veins, from the Experiment of their 
tranſmitting Injections into their Cavity; therefore 
if theſe Veins open into the Cavity of the Inteſtines, 
and if their Office is to convey a Fluid from their 
Origin towards their Baſis, it muſt neceſſarily fol- 
low that they receive ſome of the fluid Parts o the 
Chyle contained in the Inteſtines, and conveyed = 
with the Blood towards the Heart; nor is there 
any reaſon why any Body ſhould deny the Ingreſs 
of Fluids, which have a Communication with the 
patulent Orifices of the abſorbing Veins ; for even 
the callous Skin of the bottom of the Feet ſo pow- 
erfully abſorbs the mercurial Ointment, that this 
was the firſt and moſt ancient Method of curing 
the Venereal Diſeaſe by Unction; and Inſtances 
are not wanting where the Mercury thus abſorbed 
has reſumed its globular Appearance, and ſtopt 
in the Diploæ, between the Plates of the Cranium, 
after having cauſed a laſting and violent Head-ach. 
It is alfo the common Office of the ſanguiferous 

Veins to receive thin Fluids, ſince all the Lym- 
phatics are diſcharged into thoſe Veins and there- 
fore upon tying a ſanguiferous Vein, the Lympha- 
tics become turgid, and more viſible : but the 
lymphatic Veſſels receive a great Part of their Fluid 

from various Cavities or Cells in the human Body; 
for it is reaſonable to ſuppoſe, that the Liquor of 
the Pericardium, that in the Abdomen, Sc. are con- 
ſtantly abſorbed ; ſince if they were to be perpetu- 
ally diſcharged, and not returned, a Dropſy muſt 
enſue. Nutk infuſed two Pound of Water into the 
Cavity of the Abdomen of a Maſtiff Dog, and upon 
opening the Animal ſome time afterward, there 
was none of the Water to be found ; it is therefore 
nothing extraordinary C or diſagreeable * the 
ature 
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Nature of Veins, if the abſorbing Veſſels of the 
Inteſtines drink up ſome of their moſt fluid Con- 
tents, and tranſmit them into the languifcrous 
Ved.” © 

The Vena Porta propels che Blood of the ab- 
dominal Viſcera, like an Artery into the Sinus and 
Veins of the Liver, by which Force the Bile is 
propelled into its proper Ducts, and the Blood 
thro* the Anaſtomoſes of the Vena Cava; and it 
ſeems altogether probable, that as the Heart di- 
ſtributes all the Blood to the ſeveral Parts of the 
human Body, fo the Porta alſo diſtributes the ſe- 
veral Humours of the Abdomen to the Liver; but 
as the Blood is diluted with all the lymphatic and 
thinner Juices of the Body, before it paſſes thro? 
the ſmall Veſſels of the Lungs, ſo in like manner 
the Blood of the Porta ſeems alſo to be diluted be- 
fore it enters the ſmall Veſſels of the Liver. 3 

* The Blood of the meſenteric Veins is of a 
browniſh yellow Colour, and hardly congeals, but 
appears fluid when extravaſated, like other Blood 
in the Air, appearing rather the Conſiſtence of 
Lard, while the Blood of the Arteries appears of 
a bright ſhining Red, and quickly congeals ; there- 
fore if the meſenteric Veins received nothing but 
the arterial Blood, it ſhould, like the Blood of 
other Veins, become black, thick, and quickly 
congeale into a hard Cake ; 3 but as this is not 
the Caſe, and their Blood appears more dilute, 
thoſe Veins muſt conſequently receive ſome other 
Fluid beſides that of the Arteries. . 

There are People who drink 12 Pounds of 
Spaw-water in a Morning, without diſcharging 
any Part thereof by Stool, the whole Quantity be- 
ing convey'd into the Blood from the ark and 
Inteſtines, and paſſed off by Urine z but the Na- 
ture of thoſe Waters is to exert a conſiderable Force 
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upon the Liver, which is the reaſon why we fre- 


quently order them in the moſt obſtinate Diſorders 


of that Viſcus. As thoſe Veins are deſtitute of 
Valves, and have a free Communication with the 
Cavity of the Inteſtines, they frequently occaſion 
purulent Diarrhza's, diſcharging the whole Sub- 
ſtance of the corrupted Liver, ſo as to leave no- 


thing but its membranous Integuments behind, like 


an empty Bag. If to theſe Conſiderations we alſo 
add the immenſe Quantity of the ſeverat animal 
Fluids which are convey'd into the Inteſtines, and 
are not at all diſcharged with the Fæces, but re- 
turned by the abſorbing Veins, it will appear alto- 
gether neceſſary that there ſhould be more Veſſels 
* the Lacteals, for the Tranſmiſſion of thoſe 

8 1 6 

* Birds, and the reſt of the oviparous Claſs of 
Animals, are deſtitute of Lacteals, which would 


have been in danger of growing together by long 


faſting ; all the Chyle in thoſe Animals is taken up 
by the meſenteric Veins, which are ſo open as to 
receive the Wind with which the Inteſtines are di- 


ſtended, by means of a Ligature and an additional 


Preſſure, ſo as to paſs into the Veins : but it is not 
reaſonable to ſuppoſe, that a Mechaniſm which ob- 
tains in ſo large, or the greateſt Part of Animals, 
ſhould be entirely excluded from Quadrupeds, or 
viviparous Animals. | 


F. 107. If we therefore diſtinctly and ſepa- 
rately conſider the ſeveral Appearances i and 
Alterations of the ſolid and fluid Aliment from 
their firſt Entrance by the Mouth, till they 
have parted with their milky Juice by the La- 
Cteals, the whole Buſineſs of Chylification will 
appear to be the ſimple Conſequence of the 
[+ | 1 Structure 
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Structure and Action of the ſeveral Organs and 
Veſſels, with the known Nature and Action 
of the ſeveral animal Juices therein employ'd, 
being demonſtrable by the Senſes and mecha- 
nical Reaſoning; ſo that you may be thence 
able to judge for yourſelf whether there is any 
neceſſity for calling in the Aſſiſtance of obſcure 
and dubious Hypotheſes or Poſtulata 2, which 
have neither Reaſon nor Experiment 3 to ſup- 
port them, to account for theſe Phænomena; 
ſuch as a vital, innate, or digeſtive Heat and 
acrid Ferment 4 in the Stomach, volatilizing 
the Food; an operating Archeus 5, or ſpiritual 
Cook; an alcaline Bile, converting the fix'd 
acid Chyle into a volatile alcaline and faline 
Nature; a fictitious Acrimony in the pancre- 
atic Juice fermentingò with the alcaleſcent Bile; 
a Depuration of the Chyle by a Precipitation? 


of its Fæces, equally falſe and imaginary with 


the peripatetic® Qualities and galenic Hgculties, 
with the Ferment, Ebullitions, and Efferveſcencies 
of the Chemiſts; and the innumerable other 


falſe and pernicious 9 Hypotheſes miſleading 


from the Truth. A Perſon may hence alſo be 
able to judge why the periſtaltic Motion 10 is 
performed only in the ſmall Inteſtines ; and 
why that Motion continues in a. deliquium A.- 
nimiii; and even after Death, when the Inte- 
ſtines have been removed from the Body for 
ſome time; whether it is not extreamly neceſ- 
fary to urge the Parts in a Syncuße to their 
former Action for continuing Lite; and whe- 


3 


ther or no this Motion is not compoſed of a 


ya | 
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Syſtole and Diaſtole of the Cavity of the Inte- 
ſtines as in the Heart. 


That is, the whole Buſineſs of Chylification, 
or that Function of the human Body whereby the 
ſolid and fluid Aliments are reduced to a thick, 
ſweet, and milky Juice, paſſing into the Lacteals; 
the Cauſes of which Changes in the Food, reſide 
partly in the Aliments themſelves, and partly i in 
the Action of the ſeveral ſolid and fluid Parts of 
the human Body, which we have hitherto deſcri- 
bed as acceſſary to that Office. 

By Poſtulata we underſtand ſuch evident Truths 
as need no Proof, and may be ſafely relied on for 
certain; notwithitanding other obſcure and ima- 
ginary Deductions may thence be framed : which 
Poſtulata in Phyſic ought to be no leſs evident, 
than the Appearances to be explained by them, 
otherwiſe they are to be rejected ; they differ from 
Hypotheſes, in that the latter are only Suppoſitions, 
without any 'evident Proof ; whereas Poſtulata are 
certain and evident Propoſitions, but not yet de- 
monſtrated ; yet they muſt be allow'd equally true 
as Demonſtration itſelF, 

By Experiments we underſtand an Obſervation 
of the Changes in natural Bodies by our Senſes, 
which always appearing in the ſame manner is' the 
Baſis upon which all true Reaſoning is founded ; 
thus we are acquainted by Experience with ſome 
of the Appearances of the Body, as that it is ex- 
tended in three, and no more Dimenſions, &c. 
upon which Phenomena we build a large Part of 
our 3 Reaſoning ; but if we truſt more to 
Reaſoning than Experience, we then become lia- 
dle to Falacy. 

All the known Vegetables which are employ- 
ed * Affairs, afford a fixed alcaline Salt by 
Calcination; 
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Calcination; but the ſame Vegetables being di. 
ſolved by the Action of the digeſtive Organs in a 


healthy human Body, do not afford one Grain of 


a fixed, but a conliderable Quantly of volatile al- 
caline Salt. When Helmont obſerved this Change, 
which muſt certainly be more than a little furpri- 
ſing to a Chemiſt, appriſed of the Difficulty there 
is in Nature of converting a fixed into a volatile 
Salt, he pitch'd upon an Example or Compariſon 
of the Sal purgans Sennerti, where a fixed Alcali 
being mixed with a volatile acid Spirit, is ſubli- 
med into a volatile Salt; he was therefore perſua- 
ded that an acid Ferment muſt reſide in the Sto- 
mach, which volatilized the fixed Salt of the ve- 
getable Food : but this Hypotheſis has before been 
too largely confuted ; for there is no ſuch thing as 
an Acid in any Part of the human Body, except 
what is taken in from the Food; and many Pea- 
ple who feed entirely upon Fleſh and Fiſh, with- 
out any acid or aceſſent Subſtance, form the ſame 
Blood and Juices with thoſe that feed upon Vege- 
tables; nor is it any Matter of conſequence, whe- 
ther we uſe aceſſent or alcaleſcent Food, ſince good 


Chyle may eaſily be made from both under proper 


Circumſtances. | 
5 The Word Archzus among the Ancients ori- 


ginally ſignified the firſt Being of all Things; but 


the Word was formerly abuſed by Baſil Valentine, 
after whom the Chemiſts uſed it to ſignify that 
Faculty of organic and vegetating Bodies, where- 
by they converted other Subſtances into part of 
themſelves. In this Senſe the Term Archeus was 
recciv'd by Paracelſus ; and Helmont more expreſly 


uſes it to ſignify a Being between that of the con- 


ſcious Mind and inactive or common Matter, 
which directed all the Functions of the human 
Body in health, cured Diſeaſes, and ſometimes 
X 3 cCauſed 
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cauſed them, Sc. Thoſe Philoſophers thought it 
neceſſary to frame ſuch an Hypotheſis, becauſe the 
human Body appeared to them ſo admirably and 
mechanically built, and ſupplied with various Ar- 
tifices, that they thought it impoſſible ſo many 
different Actions, variouſly depending upon one 
another, ſhould be performed without the Aſſiſt- 
ance and Regulation of ſome intelligent Being; 
but they were not willing to attribute that Office 
to the immaterial Soul, becauſe it would from 
thence follow, that we muſt be ſenſible of every 
Action performed within us, and that we muſt 


even be capable of governing the ſeveral Functions 


which we term vital. It is not neceſſary, and 
therefore we ſhall not give ourſelves the Trouble 
to confute this Hypotheſis, But it ſeems hardly 
credible that Helmont madly believ'd all to be true 
that he wrote upon the Arcbæus; and when he ſays, 
that the Archæus craves, chuſes, digeſts and expels 
the Aliment, he ſeems to intend no more, than 
that the Food is deſired, ſelected, digeſted, and 
expelPd by ſome unknown Power. But one might 
as well confeſs their Ignorance of the Cauſe of any 
Action, as attribute it to ſome imaginary and un- 
known Being, of whoſe Exiſtence, Nature, Actions, 
and Manner of Operation, we have not the leaſt 
Knowledge or Aſſurance; we are indeed ſenſible 
that the Cauſes of many Functions in the human 
Body are merely mechanical; and we alſo know 
in general, that Life, Health, and all the Actions 
of the human Body, proceed from the conjunct 
Action of innumerable phyſical Cauſes, aſſembled 
in ſuch a manner into one united Body and Mind, 
as to be capable of continuing and reſtoring the 
ſeveral Offices of the human Machine; nor does 
it require any more than one original Cauſe to put 
it in motion; like a Clock, which when once put 
f * 
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in motion, will continue the ſame, and perform 
its ſeveral Actions during the whole Space of Time 


for which the Wheels and Work are adapted. 


The Chemiſts have generally made uſe of Si- 
milies, taken from their own Operations, in order 
to explain the Separation of the fluid and nutritious 
Juices from the excrementitious and uſeleſs Part 
of the Aliment ; e. g. If an Ounce of Silver be 
diſſolved in Agua 1 the Liquor appears uni- 
form, limpid, and bitter to the Senſes; but if 
Spirit of Salt be poured into that Solution, there 
ariſes a Commotion, and the Silver precipitates 
to the bottom, reduc'd to the Form of what they 


term a Calx. 


Much in the ſame manner Verbeyn imagined 
the Food was diſſolved in the Stomach by an acid 
Menſtruum, which upon mixing with alcaline Bile, 


coccaſioned a Fermentation, at which time the moſt 


ſubtil and fluid Part, which had acquired a vola- 
tile ſaline Nature, was impelled into the Veins, 
while the more go. uſeleſs, and heavy Parts were 
converted into Sc. But all this Scheme © 


falls to nothing, upon demonſtrating that no ſuch 


Efferveſcence happens in the human Body. 

A Parcel of lazy oy ry . 'who explain '4 
every thing, as well as Phyſic, 5 the mere So- 
phiſtry of the Schools, improperly accounted for 
Digeſtion by unknown Faculties, as the attractive, 
retentive, digeſtive, expulſive, and aſſimilating 


Faculties; but they are not much leſs excuſable 


than the Chemiſts, who had Experiments to al- 
ledge for the improper Deductions or Explanations 
made from them; whereas the Peripatetics neither 
made falſe Propoſitions, nor alledg'd Experiments, 
but entertainꝰd us with mere Words; which Words 


may be admitted, if we do not take up wich them 
X 4 8 for 


ö 

þ 
* 
at 
A 
Lf 
# 
1 
. 


" 2 * 
„ 
* Dre — 
>, — — 
' 


212 | Paſſage of the Chyle S. 107. 


for an Explanation of the Appearances, of which 
they are Names only. | 
* A Ferment was defined by- the ancient Che- 
miſts to be a Subſtance, which being mixed with 
another, converted it into its own Nature. Thus 


a Grain of Wheat becomes augmented in a proper 


Soil to a hundred, each of which are capable of 

roducing a hundred more ; ſo that the ſecond 
— of the firſt will be a thouſand Grains of 
Wheat, all of the ſame mealy and nutritious Na- 
ture: but the ſame Soil will alſo; nouriſh very 


ſtrong Plants, ſuch as Spurge, Eupborbium, and Mu- 


ard; there muſt therefore be ſomething in the 
heat which converts the common nutritious 
Juice of the Earth into its own particular Sub- 
ſtance; which-would have been quite different in 
other Plants: but how ſmall is that ſeminal Par- 
ticle, the whole Grain of Wheat does not exceed 
the Weight of a phyſical Grain; and if you again 
ſeparate the -Leaves, or Placenta, with the 


| Integuments, mealy Cells, and Radicle, there will 


then remain a Particle ſo ſmall, as not to exceed 
a little Grain of Sand; and yet in that Particle, 
no bigger than a ſmall Grain of Sand, lies con- 
ceal'd the * by which the Juice of che Earth 


"1s converted into ten thouſand Plants ; a Juice, 


which in its own Nature is quite different from 


the Subſtance which it forms: and this Power of 


Tranſmutation has been denominated by the Che- 


. miſts a Ferment, They were indeed excuſable, as 


being ignorant of the mechanical Structure of the 
human Body, whereby all Sorts of Aliments are 
converted into animal Fluids and Solids, and ren- 


der'd capable of re- producing our Species: but 


who would believe that a Man may be form'd of 


Flour and Water, yet we ſee that Children are nou- 


fiſh'd and grow therewith: and from the ſame Sub- 
ſtance, 
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ſtance, by the Power of che human Body, may be 
formed Semen Maſculinum, which being received 
into the Uterus, re- produces our Specles: and in 
this Senſe the Term may be excuſed, being other- 
wiſe but little agreeable to the Idea "which it ex- 
preſſes; but if by the Word Ferment we underſtand 
with the modern Chemiſts, a Subſtance capable of 
exciting an inteſtine Motion in Bodies, whereby an 
Alteration or Change is made in their Nature; or if 
we underſtand by it a Conflict of oppoſite Salts, 
the Word is then ſpurious, may be the cauſe of Error, 
and ought to be rejected. 
elf theſe imaginary Hypotheſes reach'd no far- 
ther than the Profeſſor's Chair who ſtarted them, 
it would be Matter of little conſequence to avoid 
them, and they would do no great Damage ; but 
they even advance into the Practice of Phyſic, and 
are often fatal to the Healths and Lives of Patients. 
Thus the Patrons of an acid Ferment being the chief 
Cauſe of Digeſtion in the Stomach, deriving Fe- 
vers alſo from a Redundancy of the fame Acid, at- 
tempted their Cure by volatile, oily, lixivious, and 
alcaline Salts; which for a while became almoſt an 
univerſal Practice, and may ſerve as an Inſtance - 
how the elegant Notions of a Profeſſor may be 
propagated by his Pupils, to the great Prejudice 
of the Healths and Lives of the Sick. * 

10 By which Motion the Aliment is preſſed back- 
ward, forward, and into the lacteal Veſſels; other- 
wiſe the Aliment would find a ſpeedy Paſſage thro? 
the Inteſtines out of the Body ; but it is fo retain- 
ed in their Cells by the periſtaltic Motion, that 
only the groſſer Parts are propelled into the large 
Inteſtines, and the more fluid retained in the ſmall 
ones by a ſurpriſing Artifice, not to be parallePd 
by. any other Contrivance. 

If the Heart of a ſtrong Man ſhould ſtop but - 
one Moment, he falls down, grows cold, appears 

. dead, 
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dead, his Limbs become ſtiff, and all the ſolid 
Parts of the Body come nearer into contact with 
each other, the Fluids being propell'd from all the 
ſmall Branches of the conical Veſſels from their 
Extremities towards the Heart. In like manner 
alſo the Chyle may continue to be propelPd thro? 
the Lacteals and thoracic Dutt into the ſubclavian 
Vein, by the Force. of the periſtaltic Motion, yet 
remaining : but the Heart is no ſooner irritated by 
this new Supply, or by any other Means, than it 
returns to its former Action; and if the Machine 
is entire, the Man may by that means be revived. 
In a common Syncope we find that the Functions 
are reſtored by the Aſperſion of cold Water; and 
there have been ſeveral Inſtances of People who 
have been given out for dead in a Plague, that 
have recovered their Life and Senſes upon being 
expoſed to the Cold, various Agitations, and the 
ringing of Bells. Peyerus having therefore taken 
the Hint from Nature, produced the like Effect 
in his anatomical Diſſections, recalling the Heart 
to its proper Motion by inflating the Veins. 


ith. 
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Concerni ng the Mature and Expulſion 
of the Faces. 


E come now to a naſty, but neceſſary Bu- 
ſineſs, the Expulſton of the Faces, being 
one of the Neceſſaries of Life, without which we 
cannot long ſubſiſt. When the Great Alexander 
was upon his Succeſſes congratulated by his Flat- 
terers with the Name of a God, he frankly con- 
feſſed that his Subjection to Sleep and Women 
proved him but a Man; he might alſo 1 
ed, 


& 108. Oy Fees. 315 


ded, chat, like other Men, he v was s neceſſitared to 
this Office of going to ſtool. 


8. 108. The grofſer Parts of the Attn 
which are ſo compact and folid, that they can- 
not be ſufficiently attenuated to enter the La- 
Cteals, by the Action of Maſtication and Chy- 
lificacion: | in the Stomach and Duodenum; are 
yet more perfectly drained of their ſucculent 
and diſſolved Parts in the two other ſmall In- 
teſtines; which are for that End furniſh'd with 
a vermicular Contraction, numerous Valves, 
and various' Convolutions, to the Length 4 
about 37 Hands Breadth, being alſo lubricated 
internally by the ozly Mucuss of their Glands: 
In the Capacity of theſe ſmall Inteſtines, the 
courſer Parts of the Aliment are therefore 
dually propell'd- forward, compreſſed, further 
divided, diluted, macerated, and their fluid 

Parts imbibed or drawn off by the Lacteals; 
while the Remainders being deprived of almoſt 
all its Juices and more ſoluble Parts, is in that 
State protruded 4 thro' the End of the eum, 
which uſually opens almoſt perpendicularly in- 
to the left Part of the large Cavity in the Cæ- 
cums, by a narrow and oblong A e, fur- 
niſh'd with a ſort of Valves or olding Lips, 
and a Set of muſcular Fibres, that cloſe the A- 
perture, and prevent a Return of the Fæces, 
which are by that Valve directed into the am- 
ple Cavity of the Inteſtinum Cæcum. 


_ 2 Such as cannot be ſufficiently attenuated and 
diſſolved into Particles ſmall enough to enter the 


Oriaces 
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Orifices of the Lacteals, but are caſt out of the Body, 
after having endured the Action of the digeſtive 
Organs for ſome time, in the ſame manner as the hard 
Integuments and furfuracious Parts of farinaceous 
Seeds, which being deprived of their mealy and juicy 
Parts, remain ligneous and uſeleſs in Emulſions. 

Through the whole Tract of the ſmall Inte- 
ſtines there are a Number of ſmall Glands, ſituated 
in Cluſters, firſt obſerved by Peyerus, ſerving to 
ſeparate a gelatinous Mucus, partly oily, and partly 
aqueous, which is reſerved in Cells, from whence 
it is expreſſed very plentifully to the Fæces in their 
Paſſage. When this lubricating Mucus is wanting 
in lean and hypocondriack People, it occaſions 
cholicky Pains and Piles; to remedy which nothing 
is more ſerviceable than oily Glyſters ; but there 
have been alſo Obſervations of the Fæces being ſo 
concreted and indurated in large Lumps, that they 
have entirely obſtructed the Cavity of the Inteſtine 
adhering to its Sides, and intercepting the Courſe 
of the Faces, 

3 Theſe Fæces are the Reſiduum of all the Alt- 
ment ſeparated from its moſt fluid and milky Part, 
and from its alimental Juice, which is ſtill more 
ſubtle than Milk itſelf, and is that Fluid with which 
the Fætus is nouriſhed in the Womb of the Mo- 
ther; for there is a conſiderable Quantity of Fæces 
found in the large Inteſtines of the Fætus, and in 
their Appendicula Vermiformis, which at the time of 
Birth are found full of Faces, repreſenting the Juice 
of Poppies, uſually called Meconium. But theſe 
Parts of the Aliment which have been drained of 
their Juices in the ſmall Inteſtines, become altoge- 
ther uſeleſs as ſpon as arrived into the larger Inte- 
ſtines; for the Inteſtina Craſſa are not furnithed with 
a villous Coat, like the Teuuia, nor with exhaling 
Arteries, diſcharging a diluting Lymph ; - the 

ces 
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Fæces of a human Body are ſo light, as to ſwim 
upon Water when diſcharg'd out of the Body. 

4 It ſeems no eaſy Matter to explain by what 
| Means the Fæces are propelled thro? ſo long a Tube 
as the Inteſtines, and to overcome fo many Reſiſt- 
ances from the Valves, when the periſtaltic Moti- 
on moves them upwards as well as downwards ; for 
it is certain when the periſtaltic Motion of the lower 
Inteſtines is retrograde, all their Contents are drove 
back, inſomuch that Glyſters have been ſeen to re- 


turn into the Stomach. It may perhaps be anſwer- 


ed, that the Inteſtines act more ſtrongly, as they 
are full, as their Action is weakeſt when they are 
empty; to which may be added, that the Faces 
are collected not ſuddenly, and at once, but by de- 
rees. oat 
wh Following the Ancients, we call that Part of 
the Colon the Cæcum; which is large and globular 
at its end or beginning, and ſo capacious, as at 
ſometimes to equal two Spans; and in this the 
Fæces are collected as they ſlip thro? the Lium. We 
cannot agree with the modern Anatomiſt Veſalius, 
and others, that the Appendicula Vermiformis thou'd 
be called Cæcum, ſince that cannot be reckoned one 
of the large Inteſtines ; but the Intetinum Cæcum 
is the Seat of flatulent Diſorders in hypocondriac 
People and pregnant Women, occaſioned from the 
Air diſtending the Sides of the Inteſtine; which Air 
is ſet at liberty by Putrifaction of the Matter, and 
exerts a conſiderable Force; this Air paſſing thro? 
the whole Colon, occaſions intolerable Pain, which 
is frequently attributed to the. Spleen and Sto- 
mach, when they are not the leaſt in Fault. I have 
even ſeen an inſtance among Men who 1ed ſeden- 
tary Lives, where the hard Faces have been gra- 


dually accumulated to ſo large a Quantity in this 
Inteſtine, as to occaſion the Death of a conſiderable 


Perſon, 
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Perſon, whoſe Cæcum was found diſtended with 
hard Fæces to ſuch a degree, that upon opening 
him it appeared not leſſer than a Man's Head. For 
it is to be obſerved, that all the more fluid Parts 
of the Aliment are abſorbed in the ſmall Inteſtines, 
and the remaining dry Fæces adhere ſometimes like 
Glue to the Valve of the Colon, infomuch that I 
have frequently perceived it by the Touch in Wo- 
men big with Child; and from this Quarter pro- 
ceeds many of the Diſorders of Artiſts and Men of 
Letters, whoſe Fæces are obſtructed from the in- 
flected Poſture of fitting ſtill after Meals. 


S. 109. The Reſervoir or Diverticulum of 
the large Czcum, is furniſhed with a ſmall ver- 
micular Appendix, or little Inteſtinei, and a 
Valve , deſcribed by Tulpius, together with 
Ligaments which cloſe the fame, and prevent 
a Men of the Fæces into the [hum ; this In- 
teſtine aſcending perpendicularly 3 into the Co- 
bon, renders it impoflible for the Fæces to re- 
turn into the Lium; but they ſtagnate, and 
are retained ſome time here, and are ſtrongly 
compreſſed, not only by their own Weight, 
but alſo by the Contraction of the Inteſtine and 
circumjacent Parts; by which means they are 
deprived of all their more fluid and aqueous 
A Parts, which being abſorb'd by the Lympha- 
* tics 4, are conveyed to the Receptaculum Chyli 
Ml and Thoracic Duct, till at length the Fæces are 
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| formed into hard, dry, figur'd, putrid, and 
1 | fœtid Excrement, different from the Contents 
|| of any of the other Inteſtines. The Color: 
1 is next, furniſh'd with numerous and large 
Valves 6, diſpoſed in three Ranks, formed and 
3 | ſupported 


o * 


ſupported by the Action of three muſcular Li- 
gaments which contract the Capacity of the 
Inteſtine, and detach muſcular Fibres, to 
ſtrengthen its thin and membranous Structure, 
which wou'd be otherwiſe too weak to cauſe a 

ndicular Aſcent of the Fæces; and being 
variouſly infected), of a large Diameter, and 


about eight Hands Breadth long, is well adapt- 


ed to collect, retain, and retard the F 
drain off their aqueous Parts, and putrify 5 the 
reſt, The ſtrong Fibres of its muſcular and 


membranous Coat being then irritated to Con- 


traction 9 by the hard Fæces (which wou'd not 
paſs if the Tube was not diſtractile, and theirSur- 
faces lubricated with an oily Mucus from the 
Glands 10) they are by that means protruded 


into the Rectum, in which the Fæces are gra- 


dually collected without our Knowledge, but 
are diſcharged indeed not without our Know- 


ledge and Influence of the Mind, tho they 


cannot be well retained by the Mind, when it 
is requiſite they ſhou'd be diſcharged, without 
exciting a conuulſive Motion ii, and very un- 
eaſy Senſation, which is a Circumſtance much 


conducing to the Well-being of the Animal. 


This is a ſmall ſlender Proceſs of the Cæcum, 
ariſing uſually from its bottom or ſide, at ſome di- 


ſtance from the Colon in that Part which is oppoſite 


to the Inſertion of the Lium; this Proceſs, or ſmall 
membranous Bag, is furniſh'd with glandular Cells, 
which diſcharge a Mucus to the Fæces. This Ap- 
pendix is larger in the Fætus, which ſerves to in- 
creaſe the Space deſtin'd for the Reception of its 

Meconium, 
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Meconium , or Faces, which at that time fills all 
the large Inteſtines ; but the ſmall Inteſtines ad- 
mit no Part of the Excrement : but when the Fæ- 
ces are accumulated in thoſe Parts to ſuch a degree 
that they cannot be eaſily contain'd, by diſtending 
and irritating the Inteſtine, it occaſions Pain, and 
cauſes the Infant to ſtruggle, whereby the natural 


Birth is promoted. 


This Valve has been deſcribed by Varolius and 
Baubine, but moſt exactly by Tulpius, it being 
formed by an Inſertion of the Lium ſome way into 
the Colon, in the fame manner as the Duodenum is 
inſerted within the Pylorus : the Jlium and Colon 
at their Juncture do not make a right Angle in 
the human Body, as they do in Brutes; but the 
Tlium hangs pendulous a little way within the Colon, 
and being as it were divided in the middle, forms 
the Valve of the Colon, the Aperture of which is 
ſtrengthened by an annular Series of muſcular Fi- 
bres. The Uſe of this Valve is, to admit the groſs 
and fœcal Parts of the Aliment out of the 1lium 
into the Colon, and to prevent their Return again 
by any Caufe from the Colon into the Tium; the 
Valve being folded together in ſuch a manner, and 
contracted by its muſcular Fibres, that nothing can 
paſs out of the large into the ſmall Inteſtines ; as 
readily appears from the Laws of Hydraulics and 
the Structure of the Part. Sometimes this Valve is 
lacerated, and becomes paralytic and relaxed, by 
ſome Violence or convulſive Motion; in which 


Caſe the Fæces of the large Inteſtines are regurgi- 


tated even by the Mouth, which filthy and terrible 
Diſorder, is from its own Nature called Miſererr 


mei. Below the Inſertion of this Valve is ſituated 


the large Cavity of the Inteſtinum cæcum, in which 
the Fæces are convey'd and accumulated. 


This 
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This perpendicular Aſcent of the Colon, and 
Incurvation thereof at the Liver, it being more 
inflected by the ſedentary Poſture of the Studious, 
occaſions the Fæces to ſtagnate, and be retained 
longer; and during the Putrifaction of the Fæces 
in this Cavity, they diſcharge a conſiderable Quan 

tity of elaſtic Air, * — flatulent Diſorders, and 
the Symptoms familiar to hypochondriacal — 
ſtudious Perſons. 

Mulpighius has vel theſe Lymphatics i in 
the Cells or Appendices of the [nteſtina Craſſa in an 
Aſs, which he faw open into their Cavity, for the 
abſorbing a turbid or dirty Lymph ; they are not 
indeed ſo eaſily perceived in the human Body, but 
that they are there, is apparent from the Inſtances 
we have of Men kept alive a conſiderable time 
barely by nouriſhing Glyſters ; alſo from the Uſe a 
of Glyſters made of Honey, Nitre and Water, in 
inflammatory Diſeaſes; which would hardly be of 
any Service, if there was not a Paſſage from the 
large Inteſtines into the Blood, no Part of the Li- 
quor in the Glyſter bei diſcharged again; which 
evidently demonſtrates an Abſorption of the ſame 
made by the Lymphati&: this Lymph is not in- 
deed putrid, but is in a State tending to Putrifa- 
ction, and is of ſome UP to the Blood when it 
arrives there. be 

The Fxces of the Inteſtines are not ſcetid when X 
in the Nium, notwithſtanding they are pretty dry 
and exhauſted ; but as ſoon as they have paſſed 
thro? the Valve of the Colon, they acquire a putrid 
and foecal Stench, from ſtagnating ſo long in that 
Part, and from the fermenting Contents already 
in the Inteſtine, with which they are mixed; ſo 
that from their natural Tendence to Putrifaction, 
and become alcalious in a warm and moiſt Place, 
* muſt neceſſarily put on the fore · mentioned 

© -, Appear- 
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rance, This Change being quickly made in 
2 occaſioned Helmont 8 ine that it 
aroſe from a Ferment reſiding the Append 
Vermiformis, which — 1 - uſe 
the Food by its Acrimony into Dung; but 5 
fore · mentioned Cauſes ſeem altogether ſufficient, 
without any particular Ferment in in mi Part, which 
uſually contains nothing but a Mucus, diſcharged 
by many ſimple Glands; nor do the Fæces become 
putrid. and fœtid all at once, for they are more ſo in 
the Rectum than in the Colon, and ſtill more fo as 
th hey arrive nearer the Anus. _ 
There are three ſtrong Ligaments detach'd 


frora the Appendicula Vermiformis on each ſide, 
thro' the whole of the Colon, which con- 
tract that Inteſtine like ſo many Muſcles, and ter- 


minate in the Rectum; theſe Ligaments are at leaſt 
fix times ſhorter than the Cala itſelf, ſo that upon 
ſeparating them from that Inteſtine, it becomes 


much elongated, thinner and narrower, its thick · 
neſs being entirely owing to theſe Ligaments: the 


ts of theſe Ligaments is. to elevate the Rectum, 


and contract the Length, OY the Colon, or. —— 
ximate one end towards the other, by that means 


to contract it in length, and form it into Wrinkles 
or Cells, which do not conſiſt in a Corrugation of 


the villous Coat, which is not to be found in the 


large Inteſtines, but of the nervous Coat; which 


* four times as long as before: this is a ſur- 
Pl ng Contrivance, to render the Inteſtines capa- 
e of retarding the Fæces, withdut being of any 


great Length or large Diameter ; for if the Paſſage 
of the Faces had been direct and open, the Ani- 


mal would have been continually diſturbed with 
the diſagreeable, but neceſſary Evacuation of this 
Part; the Colon is therefore formed of a middle 


Capacity, 


being ſeparated from its Ligaments, the Colon be- 
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Capacity, and repleniſhed with moveable Valves, 
ſo R can dilate and make way for the larger 
Fæces, and contract itſelf to the ſmaller. Theſe 
Valves are very large in the Colons of Rabbits, 
Hares, Birds, and Horſes, in order to divide and give 
the Fæces a globular Tn but there are not 
any to be found in the Rectum. Another Uſe of 
* theſe Valves is, to ſuſtain the Weight of the Faces, 
and to facilitate their Aſcent in the Colon. . 5 
7 The various Infection of the Colon in the hu- 
man Body, accurately deſeribed by Veſalius, is ve- 
ry different from that in Brutes; for the Colon firſt 
aſcends from its Origin at the right Jium up to 
the Liver and Duodenum, where it is inflected a- 
croſs at right Angles under the Stomach towards 
the Spleen; where being again inflected, it forms 
a Dilatation, which receives the Hlatus in hypo- 
chondriacal People, and the Fæces of Women 
with Child; from thence it deſcends in a right 
Angle down to the left Iium, where aſcending a 
little obliquely towards the right Side, it makes 
its laſt Inflection, and forms the Reum, deſcend- 
ing upon the Os ſacrum. Hence we obſerve, that 
the Fæces are twice obliged to aſcend perpendicu- 
larly, paſſing over the Reſiſtance of four Angles, 
two right, and two acute. In that Curvature of 
the Colon, form'd by its tranfverſe Progreſs from 
the Right to-the Left Side, and deſcending near 
the Spleen, is the Seat of thoſe Pains in the Stu- 
dious and Sedentary; which are often improperly 
attributed to the Spleen, ſince they proceed from 
the confin'd Hatus diſtending the Inteſtine, which 
is in the Angle obſtructed by the indurated and 
accumulated Fæces: which ſame Diſorder alſo oc- 
curs in Women with Child, when the diſtended 
Uterus occupies almoſt the whole Capacity of the 
Abdomen, That the Spleen is not the Seat of theſe 


SA Comptaints, 
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Complaints, appears from their Removal by a 
laxative Medicine, which cannot be ſuppoſed ca- 
pable of extending its Effects to that Viſcus. 

All the recent Parts of Animals and Vegeta- 
bles, when confined in a cloſe and warm Place, 
purify and degenerate into a ſtinking Excrement : 
and as this is the Caſe in the Inteſtines, we find 
they undergo the like Changes there; the more 
readily, as the Excrements are charged with ani- 
mal Humours, eſpecially the Bile, which is of an 
alcaleſcent Nature, and tends greatly to Putrifa- 
ction; therefore human Excrements afford a vola- 
tile alcaline Salt by Diſtillation, even tho? the Per- 
ſon was fed only upon acid Food. It is alſo ob- 
ſervable the inteſtinal Fæces afford Phoſphorus in 
the greateſt plenty. 

„This Motion of the large Inteſtines is different 
from the periſtaltic Motion of the ſmall Inteſtines, 
by which the latter are kept in conſtant and ſuc- 
ceſſive Agitations or Contractions; for the Con- 
traction of the large Inteſtines is muſcular, and 

rform'd only when the Fæces are preſent, ſtimu- 
Laing by their Quantity and Acrimony, and ceaſing 
again when the Inteſtines are not irritated by their 
Fæces. 

10 Theſe are large ſolitary Glands, which dif- 
charge their Murus by large Ducts into the Cavity 
of the Inteſtines. 

There are Nerves extreamly ſenſible diſtribu- 
ted to the laſt of the large Inteſtines, which ren- 
ders the Preſſure and Retention of the hard Fæces 
ſo intolerable, as to occaſion that uneaſy Senſa- 
tion or Motion to Stool, which is not properly a 
Pain, but a ſort of Convulſion of all the Muſcles 
conſpiring to expel the offending Matter with ſo 
much Impetuoſity, that the Fæces are frequently 
1 of being retain d behind the Rectum, not- 

withſtanding 
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withſtanding all the Influence of the Mind to pre- 
vent their Excluſion. Related to this Motion, is 
the Throws of the Mother in Labour, who is no 
ſooner ſeized by her Labour Pains, than a violent 
Teneſinus follows, with a Protruſion of the Head of 
the Infant to the Mouth of the Uterns, in ſuck 
manner, that the Mother is rather tortured with an, 
intolerable Conatus than real Pains. A like Cona- 
tus or Teneſmus is alſo obſerved amongſt the Inha- 
bitants of the Indies, who are fatigued with ſuch 
an uneaſy Senſation from a Vellication of the Nerves 
in the Redtum and Anus by ſharp Humours, as to 
oblige them to be conſtantly going to Stool, with- 
out Effect, where-ever they are going, till they at 
laſt periſh in great Miſery with a Convulſion of all 
the Extremities. = 


FS. 110, The Fæces are then forced into the 
Rectum, which deſcends almoſt perpendicu- 
larly thro the Pelvis, and being well lubrica- 
ted on its internal Surface, without any Valves, 
and without any muſcular Ligament, by that 
means the Fæces meet with a more eaſy De- 
ſcent, whilſt they irritate its muſcular Fibres 
to contract by their Weight and Acrimony, or 
both. The muſcular Coat of this Inteſtine con- 
ſiſts of ſtrong longitudinal Fibres, ariſing from 
an Expanſion of the Ligaments of the Colon 
meeting together, inveſt all the whole exter- 
nal Part of the Rectum, and joining the Extre- 
mity of the Colon and Rectum to each other, 
they alſo contract the Length and Diameter of 
the latter; to do which they are alſo aſſiſted 
by /piral? or circular Fibres, whereby the Fa- 
ces are driven down even to the Shincfer, ſtop- 
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ping at the fleſhy Columns and Valvess at the 
End of this laſt Inteſtine. | 


When the three Ligaments of the Colon have 
reached the Rectum, they become expanded, and 
diſtribute their Fibres equally over that Inteſtine, 
without contraCting it into Valves: Theſe elevate 
and ſuſtain the Rectum fo ſtrongly, that if it ever 
1 a Prolapſus, it is always by way of Inver- 


on. 
FTheſe longitudinal and ſpiral Fibres aſſiſt each 
other in their Action; the longitudinal Fibres draw 
the Inteſtine backward over the Fæces, and elevate 
it after they are diſcharged, to prevent a Prolaꝑſus 
Ani, while the ſpiral Fibres do by this Contracti- 
on protrude the Fæces forward. It is alſo ob- 
ſervable, that this Motion of expelling the Fæces, 
is never retrograde or reverted, as that of the ſmall 
Inteſtines frequently is. 

Theſe ſimple and compound Valves at the Ex- 
tremity of the Anus, have been accurately deſcri- 
= 1 Morgagni in his Adverſaria Anatomica III. 

1 


8 111. Then the large, thick, fleſhy, and 
orbicular or oval phincter i Muſcle of the Anus, 
embracing the End of the Rectum, being re- 
laxed ꝛ, the elevating Muſcles are next contra- 
cted, whoſe Fibres are inſerted under the for- 
mer, ariſe from the inſide of the Os Pubis, 
Tchium and Sacrum, conſiſting of many ſtrong 
converging Fibres, which being inſerted under 
the Sphincter, are extended to the very End of 
the Anus, which they dilate and elevate; by 
which means the Fæces are more expoſed ” 

he 
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the Preſſure of the Peritonæum and circumja- 
cent Parts above the Pelvis; then the Peli 

being ſtrictly compreſſed by the Air inſpired, 
retained, and rarefied in the Thorax, together 
with the Contraction of the Diaphragm and ab- 
dominal Muſcles, the Fzces meet with a ready 
Deſcent thro' the Rectum, whoſe Sides are 
plentifully lubricated with a ſoft Mucus 3, preſ- 
ſed out from its numerous Cells and ſmall 
Glands by the Fæces; which being now ex- 
cluded, all the preceding are relaxed, and the 
Hbincter Myſcle alone is ſtrongly contracted. 
The large Quantity of Fat which inveſts this 
Inteſtine on every Side, with the ample cir- 
cumambient Space filPd with nothing but ſoft 
Fat, render it very well adapted to receive an 

retain the Fæces to be expell'd. 1 


It has been controverted amongſt Anatomiſts, 
how it cou'd be poſſible that the Sphincter ſnou'd 
retain the Faces, fince Bernoulli has demonſtrated 
that an annular or circular Muſcle cannot be con- 
tracted above one third Part of its Diameter; but 
the Sphinfer-Muſcle of the Anus is not a Line with- 
out Breadth ; but being contracted, it forms its 
large internal Membrane into Rugæ, which pro- 
truding into the Cavity of the Inteſtine, fills up 
its Space, and prevents any thing from eſcaping. 
Anatomiſts are uſed to deſcribe the Elevatories Ani, 
as arifing from each Side of the Anus, and termi- 
nating in the Margin or Extremity of the Rectum; 
which is falſe, for they ariſe before from the Os 
Pubis, and behind from the Os Sacrum; alſo on each 
Side from the O//a Ilia; from whence deſcending, 
their muſcular Fibres inveſt the whole Surface of the 

Y 4 Rectum; 
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Rectum; fo that they not only elevate, but alſo 
ſtrongly dilate the ſame; which has juſtly been ob- 
ſerved by Bidlow, Cowper, and Santorini. 

The Sphinfer-Mulcle of the Anus is not relax- 
ed by the Will; I even much doubt whether the 
Mind has a conſiderable Influence upon any of the 
Sphin#ters ; it is relaxed or opened, by becoming 
Paralytic, from the Preſſure of the Fæces; ſo that 
being deprived of its Influx of the nervous Fluid, 
it cannot exert its wonted Reſiſtance, eſpecially as 
the Diaphragm preſſes down all the Viſcera of the 
Abdomen with 2 conſiderable Force, which at laſt 
terminates or acts only upon the Sphiner, © The 
Force of the retained Air in Inſpiration ought alſo 
to be allowed a Share, with the forcible Depreſſure 
of the Diaphragm, in expelling the Fæces, which 
always ceaſe to be diſcharged upon Expiration 3 fo 
that as the Fætus does not reſpire, it alſo. does not 
diſcharge its Faces by the Anus, whilſt incloſed in 
the Uterus ; and if it diſcharge any Fæces thro? the 
Uterys in the Birth, we may be certain it has 
breathed, and that if it be not inſtantly delivered, 
it will not long ſurvive; in this Action therefore 
the Air, which is taken in with a ſtrong and deep 
Inſpiration, is retained and rarefied in the Lungs; 
the Glottis being cloſed, and its Expiration prevent- 
ed, whilſt it acts upon the deſcending Diaphragm, 
which preſſed down the Stomach, Liver, and all 
the Inteſtines upon the Peluis, which being furniſh- 
ed with no antagoniſing Muſcles, receives the Force 
of all the other Parts of the Abdomen, whereby the 
Urine and Fæces are expelled with a conſiderable 
1 | 

3 There are in this Part abundance of very large 
mucous Ducts, or Lacunæ, into which a Fiſtula of 
the Anus often inſinuates, and becomes very obſti- 
nate, conſuming all the Fat of this Inteſtine, inſo- 
| much 
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much that its Sides become inflamed and ulcerated, - 
by rubbing againſt each other, without any Lubri- 
cation; ad the Sphin#er itſelf is ſeldom corroded, 

except in the Venereal Diſeaſe. If this Mucus is 
wanting, as it frequently is in Infants, the Child is 
in danger of 5 g, if an oily Glyſter be not 
injected, to lubricate the Excrement, which is then 
— and dried like Chalk. Alſo in the blind 
Piles the acute Pain may be prevented by injecting 
half an Ounce of Oil before going to Stool, which 


Experiment has never miſcarried in all the Patients 


who have had the fame admuniſtred by my Ad- 
vice. 

39 0 e Rectum is very fat, inſomuch 
that it is vulgarly called by Butchers the fat Gut, 
which is even ſo in emaciated Subjects; beſides 
which it is alſo furniſhed with numerous mucous 
Glands, whoſe Contents are preſſed out by the Con- 


traction of the 8 F _ which ſhorten 


the Inteſtine. 


$. 112. From hence appears what Materials 
compoſe the Fæces; and whether they do not 
conſiſt in Part of the uſeleſs Superfluities of the 
Bile", Blood, Mucus, Saliva, Lymph, and 
pancreatic Juice; the Cauſe 3 of their Forma- 


tion into Excrement ; and whether it be from 


a Stercoracious Ferment 4, or Part of the Fæ- 
ces before retained ; why the Inteſtines are 
more copiouſly repleniſh d with ſmall Glandss 
and Mucus, as they are nearer their Extremi- 
ty; of what Uſe is the Appendiculæ Adipoſcæ © 

of the Colon and Rectum; why ſtrong People 
are caſtive 7, and their Fzces tew, light, and 
indurated ; and why ſuch are frequently ſub- 
ject 
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ject to the Piles s; why expelling the Faces 
0 diſcharges the Urine 9 ; why thoſe wh 
have a Stone i in their Bladder are troublec 
with a Tene/mus; why People who have Dy- 
ſenteries are ſo frequently troubled with the 
Strangury'' ; and why a Strangury is often 
accompanied with a Tenefumus 12; and laſtly 
why the Rectum is ſuſpended freely 13, wi 
out being connected to any Bone or Muſcle in 
a large Cavity, filled only with Fat, 


2 Helmont ſtrenuouſly denies that any Part of 

the Bile is diſcharged with the Fæces, or tinges 
chem ; but their yellow Colour is a ſufficient Proof 
of the Bile being preſent, as it is a common Ob- 
ſervation, that the ſtronger the Bile, the deeper 
yellow is the Fæces; and the weaker the Bile, the 
paler are the Fæces; fo that in the Jaundice they 
are often whitiſh, or Aſh-colour'd. 

There are many Arguments to prove that the 
Blood itſelf diſcharges its excrementitious Parts by 
the Inteſtines. As, (1.) The lax Structure of the 
meſenteric Veſſels, tranſmitting the ceraceous In- 
jection into the Cavity of the Inteſtines. (2.) Their 

frequent Inoſculations with each other; ſo that by 
—tyectting one Trunk, all the reſt are diſtended. 

(3.) The Meconium in the Fztus, which ſeems to 
be rather formed from the Blood than the Liquor 
of the Amnios, which has been attenuated by the 
Action of ſo many Veſlels, and is much more ſub- 
til than the Blood itſelf ; tho? the Meconium abounds 
fo as to fill all the large Inteſtines, and is fo fecu- 
lent as to reſemble Opium, Alſo, (4.) The De- 
puration of the Blood by the Inteſtines, which is 
fo ſtrongly promoted by the Exhibition of briſk 
Purges, which excite frequent and copious Diſ- 
EE charges. 


charges. There are alſo other Reaſons to prove 
that the Liver, Spleen, and whole Maſs of Blood, 

may be freed from their noxious Parts by the In- 
teſtines; which was the Opinion of the Ancients. 
We are alſo furniſh'd with another Argument from 
ſad Experience; for ſince the Invention of the tri- 
angular Dagger, called a Bayonet, there have been 
frequent Inſtances of Wounds dividing the Inte- 
ſtines; in the Cure of which, nothing was more 
neceſſary than ſupplying the Patient with Aliment 
affording little or no Fæces, till within the Space 
of fourteen Days the Inteſtines were again united; 
this was performed by feeding the Patients with 
Broth only, by which means there were no Fæces 
diſcharged for the Space of 14 or 21 Days; at the 
end of which time, when the Excrements were 
voided, they appeared like Meconium, proceeding 
chiefly from the animal Humours diſcharged into 
the Inteſtines. ol 
By draining the Aliment of all ſuch Parts as 
are aceſſent nutritious, the Remainder being 
conſtantly ſupplied with animal Juices, tending to 
Putrifaction with the addition of Heat and Reſt 
whence it follows, from their own Nature and 
ſpontaneous Changes, that they become putrid and 

excrementitious. | | 
According to the conſtant Obſervation of Hel- 
mont, who could never find fœtid Excrement in the 
Tlium, nor any Contents of the Color which were 
not fœtid; he therefore ſought for the Cauſe of this 
Change in the Confines of the; Jium and Colon 
and as he was previouſly biaſs'd with the Notion 
of Fermentation, he ſuppoſed a yellow Ferment in 
the Cæcum which putrified the Faces ; and return- 
ing to the Kidneys, tinged the Urine of a yellow 
Colour; which, he ſays, Galen wrongly attributes 
to the Bile, But that Gentleman ſeems either ne- 
| | : der 
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ver to have read the Writings of Harvey, or elſe 


he peruſed them when he was too old to change 
his Opinion; but he might have known that all 
Vegetables, even the moſt acid, putrify only by 
ſtagnating in a cloſe, warm, and moiſt Place. 

5 Becauſe the Fæces are drier, harder, and more 
acrimonious, as they approach nearer to the Ex- 
tremity of the Inteſtines. 5 

Ihe cellular Coat is more conſpicuous in the 


large than ſmall Inteſtines, and is more 3 


ſupplied with Oil between their external and m 

cular Coat; but the Omentum is wanting to theſe 
Inteſtines, and their muſcular Fibres require more 
Lubrication; without which their nervous Coat 
would be injur'd by the Attrition of the hard Fæ- 
ces, not without danger of Inflammation or Exco- 


riation; we therefore meet with a Portion of Fat 


about the Anus near an Inch thick, which being 
diſſolved by Heat, tranſudes into the Cavity of the 
Inteſtine, to lubricate its internal Surface with the 
Fæces, that their Attrition might not produce 
Pain, Inflammation, or Ulcer ; and accordingly 
we obſerve that fat People are ſeldom troubled 
with the Piles, but lean Perſons very often. | 

7 It is a commonly receiv'd Opinion, that it is 
more healthy to be looſe than coſtive ; and many 
being prejudiced with that Notion, are continu- 
ally irritating their Bowels with cathartic and lax- 
ative Medicines, by which means they become 
inſenſible and ſluggiſh to the natural and weaker 


Stimulus of the Bile ; but it is certain, contrary to 


this Opinion, that the digeſtive Organs are always 
ſtro2ger, in proportion as the Fæces are harder, 
lighter, and more figur'd ; for that is a certain 
Token that all their uſeful Juices have been ab- 
ſorbed by the Lacteals. Nor is there any room 
to ſuſpect Danger from a Conſtipation of the _—_ 

cls 
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els for the Space of ſix, or even twelve Days, if 
the Abdomen appears ſoft, and not tumified,. and 
the Appetite ſtrong in the mean time; whereas a 
fluid State of the Fœces denotes, and is a cauſe of 
Weakneſs ; it ſignifies that the Aliment has been 
acted upon by a. Force too weak in the digeſtive 
Organs, whence a great Part of the Chyle is loſt, 
and diſcharged with the Fæces; but the hard and 
dry Fæces are lighter than ſoft and fluid, becauſe 
the Bread, Sc. of which they are compoſed, are 
lighter than Water; but the Fæces of People in a 
Dyſentery ſink to the bottom of Water; dry Fe- 
ces, without a Tumour of the Abdomen, are there- 
fore healthy, and ſignify that the Aliment is-per- 
fetly digeſted or attenuated, affording a large. 
Quantity, of Chyle to ſupply the Blood and all the 
other Juices, affording very few Fæces. To this 
Place belongs the Obſervation. of Sanctorius, that 
Perſpiration being increaſed, the other Excretions 
are diminiſhed ; and the contrary. 

This Propoſition, notwithſtanding its Truth, 
ſeems to be a Paradox, We find that Women 
have a ſalutary Diſcharge of Blood from their 
Uterus every Month, which frees them from a 
Plethora, and prevents many conſequent Diſorders 
in like manner there is no reaſon why a ſimilar 
Diſcharge of ſuperfluous Blood in Men ſhould not 
be equally ſerviceable. The Lalians, Spaniards, 
and Dutch, congratulate their Friends upon the 
Acceſſion of a large hæmorrhoidal Flux in Diſor- 
ders; and when the hemorrhoidal Diſcharge is 
either diminiſhed, or wholly ſuppreſſed, violent 
Head-achs, and many other Diſorders :ollow. Alſo 
if bleeding at the Noſe is uſcful to a plethoric 
young Man, why may not the like Diſcharge in 
the Piles prove of the ſame Uſe? Our next Buſi- 
neſs is to explain why healthy and ſtrong People, 

| WO 
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who are | uſually coſtive, are more ſubject to the 
Piles than others; in them the hard and globular 
figur'd Fæces filling the whole Cavity of the In- 
teſtine, cannot be diſcharg'd without violent ftrain- 


ing; ſo that by the ſtrong Preſſure of the Dia- 
hragm and abdominal Muſcles upon the Rectum 


to diſcharge its Fæces, the Veins diſtributed upon 
the Surface of that Inteſtine are ſtrongly compreſ- 
ſed, and their Blood ſtopt in its Paſſage; ſo that 
being ſtill drove forward by their Artery into them, 
they are more diſtended with Blood; and being 


almoſt deſtitute of Elaſticity, they remain dilated 
even after the Preſſure ceaſes, which occaſions va- 


ricoſe Tumours or Knots, continuing diſtended 


with thick Blood; which upon a Repetition of the 


former Preſſure burſt, and diſcharge a Quantity 
of thick and dark-colour'd Blood, which is called 


the open Piles; but while the varicoſe Tumours 


remain entire, they are calPd the dry or blind Piles. 
If the Coats of the Veins were thick and ftrong, 
the Piles remain blind, or dry, with great Pain; 
but if they were thin and weak, they break eaſily. 
Men of Letters are frequently ſubject to this Diſ- 
order from a Conſtipation of their Bowels ; whence 
ariſes Pain and many bad Symptoms, in thoſe Per- 
ſons whoſe Nerves are eaſily diſorder'd from the 
ſmalleſt Cauſes of any other kind; theſe will find 
the moſt Benefit by injecting an Ounce of Oil into 
the Anus before they go to ſtool, ordering them to 
abſtain from warm, dry, and aſtringent Food, and 
to eat frequently of Garden Fruits. Women are 
ſeldom diſorder'd with the Piles, except when they 
are near Lying- in, when the Nerus, which is then 
greatly diſtended, compreſſes the hæmorrhoidal 
Veins. 8 

9 Becauſe the ſame Force of the Diaphragm and 
abdominal Muſcles which diſcharge the m—_ 
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will alſo commuti che Bacon but the ſame Force 
which diſcharges the Urine, will not alſo expel the 
Fæces; becauſe the Bladder may be emptied by a 
leſs Preſſure than what is required to overcome the 
Reſiſtance of the 59 Ani. It is alſo obſerva - 
ble, that ſome of the Fibres of the Elevatoras Ani 
inveſt Part of the Uretbra, and proſtrate z whence 
it frequently happens, that the Mucus of thoſe Parts 
is frequently prelied out at the fame time when the 
Fxces are diſcharged; which is a, Cafe occurring 
in. the- moſt healthy Men, without any Cauſe of a 
Gonorrhza, which is frequently ſuf] -eGted by Phy- 
ſicians. 

Becauſe the Neck of the Bladder i is incumbent 

Y 
of a Stone ſtimulates the Rectum, the ſame as hard 
Faces. 

n From a * Matter lodg'd in che Interſtices 
of the Anus, which corroding the Rectum, puts 
it into a convulſive Motion, which by Continuity 
of Parts is communicated to the Bladder, whence 
a Strangury is frequently met with in Dyſenteries 
but a Strangury is alſo ſometimes. occaſioned. by. 
hard Fæces ſtopping in the Re2um, and preſſing. 
upon the Neck of the Bladder, which irritates it 
in the ſame manner as a Stone. | 

*The Bladder contracting itſelf with a great 
Force to diſcharge its Contents, is formed into a 
globular Figure; and being incumbent; upon the 
Anus, gives the Senſation of hard Faces; beſides 
which the Bladder. is alſo irritated and ſollicited to 
diſcharge its Contents by the. Acrimony of the 
Urine, as we have ſometimes obſerv'd from drink- 
ing new. Ale; which Irritation is communicated 
by a Conſent of Parts to the Ream, which is 


nearly attach'd to the Neck of the Bladder and 
Urethra, a 
13 The 
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' 73 The generality of the ſofter Parts of the hu- 


man Body are conſtantly attach*d or fix'd to fome 
Bone, only the Uterus and Rectum are at liberty 


on every ſide ; which was neceſſary, that they 
might be equally and largely dilated. When a 
Perſon has been conſtipated for the Space of above 
ſix Days, the hard Faces are ſometimes fo com- 
pacted together in the Rectum, that they dilate it 
like a Ball, and prevent the Paſſage of any Gly- 
ſter; in which Caſe the hard Fæces are to be ta- 


ken out with an Inſtrument, and afterwards a 


Glyſter injected. | 


— i „ ꝗ— 
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Concerning the Action of the Meſentery 


on the Chyle. 


F. 113. HE Chyle (5. 105.) being impel- 


led into the open Mouths of the 


Lafeals* (F. 103.) by the periſtaltic Motion 


($. 103, 104.) is by the ſame Motion and Preſ- 
ſure of the abdominal Muſcles and Diaphragm 
impelled forward towards its Receptacle. But 
fince we are taught by many Experiments, that 
the Lacteals open ob/zquely into the Cavity of 


the Inteſtines, their Mouths being extremely 


ſmall, we are aſſured that only the more white 
and furd3 Part of the Chyle, ſeparated from 


the more groſs, ramous 4, fibrous, and yellow, 
or aſh-coloured Part, enters by their Orifices, 


which paſs immediately thro' the muſcular 


Coat of the Inteſtines, and terminating in. 


larger 5 
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larger 5 Veſſels under the external Coat of the 
Inteſtines, proceed towards the Mejenterys, 


As ſoon as a Particle of the Chyle has enter'd 
an Orifice of the Lacteals, it meets with a Valve 
which ſeparates it from the Inteſtine, and prevents 
it from returning back ; the Chyle is alſo drawn 
in by means of theſe Valves, as if it were in a ſort 
of Vacuum. ; 

That the Lacteals have an oblique Inſertion 
into the Inteſtines, is evident; becauſe neither 
Water nor Wind can be forc'd out of the Inteſtines 
into them; and becauſe their Orifices and firſt 
Progreſs cannot be ſeen even with a Microſcope. 
From this Obliquity of their Inſertion it happens, 
that the Inteſtines being diſtended, tranſmit no- 
thing into the lacteal Veſſels ; but when the Inte- 
ſtines are contracted and render'd ſhorter, that 
Part of the Chyle intercepted by the Rugæ of their 
villous Coat, is compreſſed ; and at the ſame time 
the muſcular Fibres being contracted, the Chyle 
is retained in the Villi of their internal Coat; in 
the next Inſtant, when the muſcular Fibres are 
relaxed, the Chyle in the Lacteals which paſs thro® 
the muſcular Coat, runs toward their cellular Coat 
and thus by the ſucceſſive Contraction and Preſſure 
of the muſcular Coat of the Inteſtines upon the 
Origin of the Lacteals, one Part of the Chyle 
drives the other forward towards the Meſentery. 

3 A great Part of the Food with which we are 
nouriſhed being converted into Chyle, is form'd 
into Globules, which are yet much leſs than thoſe 
of the Blood ; theſe Globules have been obſerved 
by Lewenhoeck in Wine, Ale, and Dough : ſphe- 
rical Particles can more eaſily enter the cylindrical 
Orifices of the Lacteals, as they are of a leſs Dia- 
meter, and more compacted by the Power of the 

2 digeſtive 
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digeſtive Organs, the Parts of the Chyle becom- 
ing lefs porous or more denſe by Attenuation ; and 
their white Colour, joined with their {mooth Sur- 
face, is a Mark of Denſity. | 
Thus it is manifeſt, that a Feather or Piece 
of Wool ſwimming in a Fluid, will never paſs 
thro a narrow Aperture; but only ſuch Subſtances 
as are more denſe, or contained under a leſs Sur- 
face, will make their way into and through ſmall 
Orifices. | 
5 Immediately above the Inteſtines, and ſome- 

times even in their cellular Coat, there are Lacteals 
viſible to the naked Eye, and large enough to ad- 
mit a Probe, as Rayſch informs us, and Nuck has 
delineated. * 
It is not every Anatomiſt that gives us a true 
Idea of the Structure of the Meſentery. The Pe- 
ritonaum inveſting all the Viſcera of . Abdomen, 
alſo covers the Aoria, Vena Cava, and Nerves. 
When the Veſſels ſtrike off from the Loins, they 

do not perforate, but are intercepted in a Redu- 
plication of the Peritonæum; theſe Veſſels are the 
ſuperior and inferior meſenteric Arteries, with the 
Receptacle of the Chyle, and correſponding Veins 
leading to the Cava. This Reduplication of the 
Peritanæum allo intercepts and ſuſtains: the lacteal 
Veffels and Branches of the Vena Porta. 


F. 114. Hence it r why a great va- 
riety of acrimonious, hard, and ſharp Subſtan- 
ces, which are ſwallowed, prove ineffen/ive ' 
to human Bodies, and no ways detrimental to 
their Health; and if we compare the Srru- 
Fure 2 of the Oęſophagus, Stomach, and Inte- 
ſtines, with that of the other Viſcera, they will 
appear very different: As for inſtance, the * 

neſs 
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neſs or Diſproportion of the Cavity of the In- 
teſtines with the arrow 3 Ori fices of the La- 
cteals which thence ariſe; to which we may 
add the Aptneſs of the ſmall Sphincters4 at the 
Mouths of the Lacteals, to be contracted by 
acrimonious Particles, which guards them 
from a too eaſy Admiſſion of ſuch Humours. 


Thus we feed on almoſt all Sorts of Subſtan- 
ces; but were many of them to enter the Blood, 
they would become Poiſons 3 ſome Parts of tho 
Chyle are acrimonious, hard and viſcid, others oily, 
_ rancid, and yet we receive no Injury from ei · 
ther. | 

* Their Compoſition being of tough and ſtrong 
Membranes, which ſtrongly reſiſt the Action and 
Injuries of other Bodies, inſomych that boiling the 
- Inteſtines for the Space of ten Hours does not dif- 
ſolve them; nor are they digeſted after they have 
undergone the Actions of the Teeth and Stomach 
of a voracious Dog. The internal Coat of the Tas 
teſtines of Sheep, Sc. remain tough and whole, 
after they have been boiled long enough to render 
the minc'd Meat within them ſoft and tender; as 
in Bolognia· Puddings, Sauſſages, Fc. There is 4 
great difference between the tough Conſiſtence f 
- the Inteſtines when formed into Cat- gut or elaſtic 

'Fiddle-ſtrings, and the ſoft Subſtance of the Li- 


ver, which crumbles between one's Fingers. 


3 Which only tranſmit ſuch Parts of the Aliment 
as have before =o form'd into Globules, of a dep 
terminate Size, by the digeſtive Organs; all Parti- 
cles of any other Figure, coming any upon 
the Mouths of the LaReals, being excluded; and 
if they are acrimonious, they ſtimulate their mem» 
branous Mouths or Sphincters to Contraction. 


22 | There 
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There are a vaſt Number of Nerves, and thoſe 
extremely ſenſible, diſtributed to the Inteſtines, 
which are eaſily vellicated by any thing acrimoni- 
ous z theſe contract the whole Capacity of the In- 
teſtines, as well as the ſmall Orifices of the La- 
cteals, whereby they refuſe Admittance to acrimo- 
nious and injurious Subſtances ; which Office is by 
Helmont attributed to his Archæus. By the ſame 
Contraction they alſo preſs out a Lymph from the 
ultimate Branches of the meſenteric Arteries, to 
mollify and dilute the acrimonious Food. It a 

Grain of Salt ſlips into the Lungs, it occaſions in- 
ceſſant coughing ; if any thing alike. acrimonious 
ſhould penetrate to the Brain, it will there occa- 
ſion ſurpriſing . Commotions. We ſee that Wine 
affects the Tongue with a pleaſant Acidity, but if 
a little of it falls into the Eyes, it produces great 
Irritation till it is waſh*d out by the Flux of Tears. 

The whole Surface of the Skin is alſo corrugated - 
or contracted into numerous ſmall Tubercles by 
the Action of injurious Cold, whereby the Orifices 
or Sphincters of the Pores are contracted, the Air 
excluded, and their contained Fluids, which would 
have been diſcharged in a warm Air, are thus re- 
tained. So it is alfo in the Inteſtines, Poiſons do 
not enter the lacteal Veſſels ; but being mix'd with 
the Chyle, are excluded by their Sphincters, be- 
ing afterwards diſcharged by the convulſive Irri- 
tation which they excite. | 


&. 115. The ſeveral Cauſes which impel the 

_ Chyle into the Lacteals (F. 1 13.) ſtill continue 
to protrude* freſh Chyle, and preſs forward 
what was before received, by which means the 
Chyle is forced thro' the Lacteals, ſeated in the 
cellular Subſtance of Ruy/cb, between the Du- 
RE. plicature 
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plicature 2 of the M: gentry, where it is detain- 


ed from flowing back again by ſemilunar Valves 
fix d by Pairss in the Lacteals, and its Courſe 


determined towards the Lois. | 


r The lacteal Veſſels paſs through the muſcular. 
Coat of the Inteſtines, and creep along the cellular 
Coat, without perforating the external; ſo that 
having reach*d the cellular Subſtance of the Me- 
ſentery , they are by that defended and lubricated 
in their Courſe. . 

The Force which firſt impell'd the Chy le into 
the Lacteals, ſeems to ceaſe where thoſe. Veſſels 
perforate the muſcular Coat of the Inteſtines, where 
ir is protruded forward by ſucceſſive Supplies of 
ſucceeding new Chyle, whilſt its Return is oY 
ed by their Valves. 


* 3 Theſe Valves ſuſtain the Weight of the Chyle | 
in its Aſcent, and prevent it from returning 
the way it came; they appear-to be ſo numerous 
and ſtrong, that Mercury being injefted by the 
Lacteals, could never break thro? their Refiſtance, 
ſo as to paſs into the Cavity of the Inteſtines ; nor 
can Air be forced thro' thoſe Veſſels into che In- 
teſtines by inflating/the thoracic Dutt and Lacteals, 
Sc. Theſe Valves alſo prevent che ing 
Chnyle from obſtructing the Progreſs of that whicl 
follows; fo that the Chyle meets with leſs Refiſt- - 
ance in its Progreſs, proportionable to the Number 
of Valves; and the Space between the two preced- 
ing Valves being emptied, makes a fort of Yacuum, 
into which the beceeding Chyle flows without any 
Reſiſtance ; and in this reſpe& they ſeem not to 
differ from thoſe in the Lymphatics which were de- 
, monſtrated by Ruyſch in his younger Days; not- 
vithſtanding his Antagoniſt Bilſius, who being not 
"S 3 killed 
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ſkill'd in Phyſic, tho? well verſed in living Diſſe- 
ctions, maintain'd that the lacteal Veſſels had no 
Valves, and that Hatus might be eaſily drove thro! 
them into the Inteſtines from the Receptacle ; but 
Ruyſch ty'd a lacteal Veſſel of a Horſe lately kill'd 
in two places, and inſerted a ſmall Steel Tube, 
made by our Countryman Mzfſchenbroeck, and in- 
fating it with Air, dry'd and inverted it, and de- 
monſtrated double Valves. 


F. 116. The Lacteals. in a human Meſente- 
ty being extremely minute at their Origin, 
unite and meet together in acute Angles, form- 
ing larger! Veſſels; which Veſſels afterwards 
tecede from each other, and forming a Sort of 
Hands, they meet together again, and uniting 
in their Progreſs, they form ſtill larger Veſſels; 
all which are furniſhed with many diſtinct 
Valves. In thefe Veſſels, call'd Lacteals of. the 
firſt Order, the Chyle is more perfectly mixed, 


atteniet ted 2, and rendered more fluid. 6 


M £31 Cats . Ty 
..2 Hence the intimate Mixture, Uniformity, and 
Attenuation of the Chyle in theſe Veſſels; for if 
different ;Juices, conveyed by ſeparate. Canals, at 
laſt return into one Veſſel, they will undergo an 
intimate Mixture: but this Communication of the 
lacteal Veſſels with each other is often repeated, by 
which means their Mixture is render'd ſtil} more 
uniform; which it would not be if the Veſſels ran 
parallel, or had but one Communication with each 
other: thus if two Veſſels, conveying different 
Fluids, communicate with each other but in one 
part only, the Liquors will flow out of their con- 
taining Tubes diftin& in their Direction * Co- 
1 * ours, 
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lours, the Red by itſelf, and alſo the Blue; or they 


will be but half mixed, half of the blue Liquor 
flowing thro! the red Veſſel, and half of the red 
thro? A blue: but if the Tubes frequently unite, 
ſeparate, and again communicate, the Liquor will 
be of one Colour in both of them, In the ſame 
manner the Chy le, which comes feculent from the 
large Inteſtines, meets and mixes with the more 
mild and ſubtil Chyle of the ſmall Inteſtines, ſo as 
to form one ſimilar milky Fluid.  ___ 
Alf a Liquor be moved with a very great Velo- 
city, its Parts will not be divided or attenuated 
without the Reſiſtance of ſome Solids, upon which 
the Parts of the Liquor may impinge, and be di- 
vided from each other; and this is admirably well 
eflected by the Angles of the Veſſels; for if one 
Veſſel be divided into two Branches, its contained 
Liquor will ſtrike upon the Angle of its Diviſion, 
and be thereby attenuated; and thus the Chyle is 
prevented from congealing or running into Grumes 
by its low: motion thro? the Lacteals: by increa- 
ſing the Contact of Particles, they attract and ad- 
here to each other more ſtrongly, and thence loſe 
their Motion; but if their Contact be perpetually 
nged, and the Particles ſeparated, they will not 
concrete together. 1 211 er 5 


S. 117. The Lacteals being thus diſtributed 
thro the Meſentery, ſome in right Lines, o- 
thers in oblique ones, variouſly interſecting 
and inoſculating with each other, proceed to 
the very ſoft and ſcattered Glands* diſperſed 
thro' the middle of the Meſentery ; and meet- 
ing together in theſe Glands, which they pene- 
trate 2 and inveſt 3, they paſs out again from 
them in larger and leſs numerous Branches, 
5 2 4 diſtended 


* 
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diſtended with the Chyle, now render d more 
fluid and diluted. Theſe Lacteals, which con- 
vey the Chyle to the Receptacle at the Loins, 
are alſo furniſh'd with many diſtinct Valves, 
and are denominated Lacteals of the ſecond 
Order. | 5 

Euſtachius was the firſt that deſcribed theſe 
Glands, which he did fo well, that Rayſch with 
his Injection, and the other minute Anatomiſts, 
could make but little Improvement therein ; they 
are uſually diſtributed in the human Meſentery, 
without obſerving any conſtant or regular Order, 
. only they uſually adhert to the Sides of the Blood 
Veſſels at their Ramifications, as Euſtachius has 
accurately expreſſed in his Figure of them. Theſe 
Glands gradually ſhrink and diſappear in old Peo- 
ple, infenuch that I and my Friend Ruyſch could 
ſcarce perceive any Remains of them in the Me- 
ſentery of an old Woman which he injected. And 
the ſame has been alſo obſerved by Ruyſch, not 
only in the Glands of the Meſentery, but alſo in 
the Glands of the Breaſts, Thymus, £c. but with- 
out any evident Cauſe. The Glands of the Meſen- 
tery are ſo ſoft, that they may be ſqueez'd to pie- 
ces by the Fingers. In the generality of Brutes 
theſe Glands are not diſperſed thro* the Meſentery 
as in the human Body, but collected into one large 
Gland, which being fixed in the Center of t 
Meſentery, adheres to the Loins, and was by Aſel- 
ius called Pancreas, from its Similitude to that 
Gland; and other ſucceeding Anatomiſts alſo ad- 
ding the Name of its firſt Deſcriber, have called it 
Pancreas Aſellii, So that Brutes have but one Or- 
der of Lacteals, the Structure of the other Parts 
of their Meſentery being different from that of the 
human. . 

5 This 
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> This is demonſtrated by th 3 Ob- 
ſervation of Nuck, made in his dy of a Clown, 
who being kill'd at a public Feaſting, was pub- 
licly opened by Order of the Magiſtrates, to diſ- 
cover the nature of his Wound. In this Sub) ect 
the Mercury which was injected into the Ladkeals 
of the firſt Order, penetrated the meſenteric Glands, 
and fill'd ſeveral of their Veſſels, paſſing afterwards 
into the Lacteals of the ſecond. Order, beyond 
them. We do not know of any Anatomiſt that 
has deſcribed this Structure been Nuct, which 
has been univerſally received by his Succeſſors. 
All the Ladteals enter ſome Gland or other of 
the Meſentery, but in their Paſſage they ride over 
and inveſt ſome Glands without entring them ; and 
other Glands they paſs under in the fame manner; 
but at thoſe, Glands which - they penetrate into, 
they are not loſt, but come out again at the op- 
poſite fide of the Gland which hey enter d. 


8. 118. From bases it appears, that nick 
is ſeparated from the Chyle by the meſenteric 
Glands; but that the Chyle 3 is by them dilu- 
ted" with Lymph, and rendered more fluid in 
its P aſlage, 


It has been the Opinion of ſome conſiderable 
Anatomiſts, that the moſt ſubtil Part of the Chyle 
was abſorbed by the meſenteric Glands, the Re- 
mainder paſting on thro? the Lacteals of the ſecond 
Order; but if any thing was ſeparated from the 
Chyle in thoſe Glands, it muſt either be of a thin- 
ner or thicker Conſiſtence than the Chyle itſelf; if 
it was thinner, the Remainder of the Chyle would 

be more inſpiſſated, which is contrary to 
rience, by which we find that the Chyle in the 
| Lacteals 
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Lacteals of the ſecond Order is more dilute; if it 
was thicker, it would then require Veſſels to con- 
vey it much larger than are thoſe of the Lympha- 


tics, and conſequently they would be ſubject to Gur 


Obſervation or Inſpection, 


$. 119. That the Chyle is thus dilated. in 


the meſenteric - Glands, will more evidently 


appear, if we conſider, chat theſe Zul! 


Glands are every where ſupplied with Arteries, 
diſtributed up and down 1h a particular man- 
ner, and not wound up in a Bundle; that they 
are alſo ſupplied with many Nerves, and re- 
ceive the Lymphatics, with their Lymph, 
from many JV iſcera of the Aabhmen ; Which 
mixing with the Chyle in theſe Glands, dilutes 
it, and renders it more fluid; the Chyle may 
alſo be diluted in theſe Glands by a thin Hu- 
mour, ſeparated from the Extremities of the 
Arteries, diſtributed in their Cavities; which 
ſeems probable, from the Experiment of Cow- 
per, who tells us, that Mercury injected by 


The Structure of theſe Glands has been much 
controverted by Anatomiſts. Nuck will have them 
to be of a reticular Texture, bound up in a common 
Integument. Malpighius ſuppoſes Follicles or Cells 
interſperſed between the reticular Texture of Fi- 
bres, which ariſe from the common external and 
ſtrong Membrane which inveſt theſe Glands, which 
Cells he tells us are cover'd with the ſmall Arteries 
diſtributed upon their Membranes ; he ſuppoſes 


theſe Cells receive and retain. a Liquor, which is 


| 4iſcharged by the excretory Ducts in theſe Glands 
= TVS = into 


the meſenteric Arteries entered the Lacteals, 
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into the Lacteals of the ſecond da. Ruyſch in- 
forms us in his later Obſervations, that many 
{mall Arteries enter the meſenteric Glands, and be- 
ing diſtributed i into exceeding {mall Branches, ter 
minate at their ultimate Diviſion in ſmall ſpherical 
Bodies like Grapes, which he alſo takes to be ſmall 
Veſſels. The Opinion of Malpighius and Ruyſcb 
appear not to be repugnant to each other; but 
there. ſeems to be ſoniething concealed in their 
Structure, which we have never yet been able to, 
diſcover ; however, it is more than probable that 
the meſenteric Arteries diſcharge a Liquor at their 
Extremitjes, which mixes with the Chyle, or elſe 
there would be no neceſſity for ſuch a Number of 
them to be diſtributed to ſo ſmall Glands ; which 
is alſo ſupported ; by Cowper's r by 
which it appears that there Is a free i Chew thro 
the meſenteri Arteries into the Latte 

there has berg ait Particular Veihs lately er Wh 
ed by Rayſch, and getenbed in his excellent ana- 
tome Collections, delineated in a mp, th 3 
which he added in a Letter to my 

Veins paſs under the meſenteric (lands, and ers 


to carry back the ſuperfluous Part of the hutriti- 
ous Blood. 


| 5. 120. The Chy le i 18 dachte not only re- | 
tarded, mixed N 2g 1, and diluted in ec 1 
Glands; but it is alſo probable, that it is fur- 
ther attenuated by the addition of à Fluid diſ- 
charged from the Nerves 2. | 


Ilt is ſhook together and ac | 
Ction of the external fibrous Coat, by the Vibra- 
tions of the Arteries and external Preſſure 3 which 


Nuck ſappoſes to be the principal, if not the only 
Office of the meſenteric Glands, , 
8 
* 
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It is obſervable that there are many Nerves 
diſtributed in the Meſentery, but they cannot be 
for Senſation, for that Part has hardly the com- 
mon Senſe of feeling; nor can they be for muſcu- 
lar Motion, which has no place here, but are all 
wove into a large Plexus, the moſt conſiderable in 
the Abdomen, well deſcribed by Winſlom, ſeated in the 
middle of the Meſentery, and largely expanded 
throughout the ſame : therefore as. theſe Nerves do 
not appear to be ſubſervient to the fore-mentioned 
Uſes, there is room to ſuſpect that they diſcharge 
a Fluid into the Glands by their ultimate Branches, 
which mixing with the Chyle, renders it more 
id, and fit for Nutrition 


F. 121, The larger lacteal Veſſels uniting * 
again beyond the meſenteric Glands, proceed 
towards the . Receptacle 2 of the Chyle at the 
Loins, opening into the fame by a triple Ori- 
fice; by which is alſo diſcharged a large Quan- 
tity of Lymph3, convey'd by the lymphatic 
Veſſels from almoſt all- the Parts below the 
Diaphragm, as into a common Channel. - 


1 Notwithſtanding theſe are larger, or leſs ra- 
mified, they are rather more plentifully ſupplied 
with Valves than thoſe of the firſt Order; which 
was neceſſary, to diminiſh the Reſiſtance of the 
Chyle, as the propelling Force of the Inteſtines 

becomes lefs. | 5 | 

This Receptacle is formed by the Union of 
three or four of the laſt or largeſt Lacteals, as Cant 

demonſtrates, who firſt gave a good Deſcription 
of this Part; tho' it is ſometimes formed of but 
one or, two Lacteals, varying according to the 
Number of larger Veſſels proceeding to the _— 

= tacle, 
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tacle, which are ſometimes more, and ſometimes 
leſs; but the ſmall Glands of Baribolin are Colle- 
ctions or Convolutions of innumerable lymphatic 
Veſſels. 


The Lymph of almoſt all the Viſcera of the 
Abdomen and inferior Limbs, which makes no in- 
_ conſiderable Quantity; for if two Ounces of Blood 
are expell'd by the Heart at each Contraction, and 
but one 16th Part of the whole Maſs be taken as 
Lymph, it will eaſily appear, that as 7200 Oun- 
ces of Blood paſs thro? the Heart in an Hour, the 
Quantity of Lymph in that time will be 4 or 500 
Ounces, or above 37 Pounds ; but that Quantity 
of Lymph much exceeds the Chyle diſcharg'd into 
this Receptacle, whence it is.greatly diluted, and 
more eaſily aſſimilated. Theſe lymphatic Veſſels 
have been chiefly deſcrib'd by Nuck, whoſe Tables 
have been wrong eſteemed ſpurious, for I have 
a hundred times ſeen all the Lymphatics ſpread up- 
on a Table; to do which, that expert Anatomiſt 
inſerts a ſmal] ſharp pointed Tube of Steel into 
one of the leaſt Lymphatics, by which he injects 
Mercury amalgamed with Lead or Tin, ſo as to 
congeal when in the Veſſels; by this means he 
compoſed a complete Hiſtory of all the lymphatic 
Veſſels, a fair Specimen of which laborious Per- 
formance he has given us in his Adenographia, where 
he has accurately deſcribed the lymphatic Veſſels, 
as the Blood-Veſſels are uſually by other Anato- 
miſts ; but Death too ſoon deprived us of that 
excellent Anatomiſt, to the great Damage of the 
Science, | 


8. 122. And that this is the conſtant Courſe 
of the Chyle and Lymph, is apparent from 
the Valves! in the Lacteals, and Experiments 

2 made 
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made with Ligatures 2, as well as from various 
Difeaſes 3 of the Lymphatics. = 


© Which prevent the Paſſage of the Chyle, Wa- 
ter, or Mercury, from the Receptacle downwards 
towards the Inteſtines, but eaſily admit thoſe 
Fluids from the Inteſtines towards the Recepta- 
cle; ſo that the Receptaculum Chyli is a ſort of 
Heart or Fountain-head of all the Lymph of 

the Abdomen. | 
Which being made upon the Lymphatics, cauſe 
them to ſwell between the Ligature and their Ex- 
tremities, or Parts from whence they ariſe, but to 
become flaccid in that Part between the Ligature 
and Receptacle, If the Abdomeꝝ of a living Animal 
be expeditiouſly open'd, and a Ligature made about 
the Pancreas Aſelln, if warm Water be then injected 
into the Abdomen, the lymphatic Veſſels will be very 
turgid and conſpicuous; but if the Ligaturę be re- 
moved, they quickly become flaccid, and diſap- 
pear. In like manner, to demonſtrate the Lympha- 
tics of the Head, 2 Ligature is made about the ju- 
gular Veins; as it was about the Receptacle of the 
Chyle, in order to demonſtrate the Lymphatics of 
the Abdomen. To this we may add, that if a Ma- 
Riff Dog be ſtrangled, ſo as not to be quite dead, 
opening the left Cavity of his Thorax, and preſ- 
ſing with the Finger upon the thoracic Duct, when 
diſcover'd, it ſwells below the Finger, fo as to be 
near burſting, and many of the lymphatic Veſſels 
are by that means render*d conſpicuous ; but in this 
Operation the Anatomiſt ſhould be provided with 
ſeveral Sponges, ſome dipt in Water, others in 
[er of Vitriol, to waſh- out the extravaſated 
Blood, and prevent a freſh Afflux. Add to this, 
that if a ſmall Tube be inſerted into a lymphatic 
Veſſel, and Air be inflated thereby, or ſome Li- 
25 quor 
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quor injected, it will paſs into the Cava and Heart; 
and deſcribe. the Courſe of the Blood; but if the 
Air and Liquor be injected towards the ſmaller 
Branches of the Lymphatic, it will find na Paſlage, 
by meeting with a Reſiſtance from the Valves. 

In the Morbus Regius, which is a kind of Jaun- 

dice, almoſt all the Glands in the Body are ob- 
ſtructed and tumified, attended with a flow Con- 
ſumption, Upon opening Bodies difeaſed with 
this Diſorder, the meſenteric Glands are uſually 
found ſchirrous, which obſtructing the Courſe of 
the Chyle, cauſe a Conſumption ; and by denying 
a Paſſhge to the Lymph, occaſions a Diſtenſion 
or Rupture of its Veſſels, whence proceeds ane of 
the worſe Kinds of Dropſy, termed Aſcites. 


S. 123, This lymphatic Juice, or Lymph, 
conſiſts of the pureſt, moſt aqueous, and ſpi- 
rituous or ſubtle Parts of the arterial Blood, and 
is impregnated with the moſt volatile of its 
Salts; as appears from the Nature of its ſecre- 
tory and excretory Organs, and from its ſenſi- 
ble Qualities. | 
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The Afion of the thoracic Duct upon 
the Chyle. 


$. 124. II/ HEN the Chyle has been dilu- 

| ted with the Lymph diſchar- 

ged into the Receptacle, and ſeparated from 

all the Parts below the Diapbragm, it is then, 
by the forementioned Cauſes (F. 113.) and _ 
clally 
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cially by the Contraction of the Diaphragm i 
and Pulſation of the Aorta 2, preſſed into and 
thro' the thoracic Duct 3 of Pecquet ; which 


being full of Valves, aſcends a little above its 
Inſertion, and then dips down into the right 4 


or left ſubclavian Vein (uſually the laſt) open- 


ing in the Space between the external and in- 
ternal Jugulars, and diſcharges the Chyle and 
Lymph, into the venal Blood of the Subcla- 
vian and Cava, by two ſemilunar Yahvues 5 ; 
which meeting together, form an oblong Aper- 
ture or Slit, admitting the Chyle by a ſmall 
Stream into the Vein, but preventing any Re- 
turn of the venal Blood in the Thoracic Duc, 
into which is alſo diſcharged all the Lympb e 
from all Parts of the Thorax, whether Viſcus, 
Membrane, or Muſcle ; as all the Lymph of 
_ Abdomen was diſcharged into the Recep- 
tacle. | 


As the Receptacle of the Chyle is lodg'd upon 
the Vertebræ of the Loins, between the muſcular 
Crura of the Diaphragm, it muſt neceſſarily be 
compreſſed, and its Contents diſcharged at every 
Contraction of that Muſcle in Reſpiration ; but as 
the Chyle cannot paſs downward by that Preſſure, 
being prevented by the Valves, the Preſſure of the 


Diaphragm will exert all its Force in propelling 


the Chyle upward into and thro? the thoracic Duct, 
which will be ſtill promoted by the Diaſtole of the 
Aorta, by the ſide of which the thoracic Duct is 
3 and aſcends. 

* 3 The thoracic Duct was firſt deſcribed by Eu- 
ſtachius in a Horſe; after him it was firſt diſcover'd 
by Pecquet in a Dog, who by compreſling the Me- 

| ſentery, 
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ſentery , perceived the Chyle paſs through a ſmall 
Channel in the Thorax, and from thence into the 


Vein which in the Dog anſwers to the ſubclavian 
in Men; but as that Animal is deſtitute of Cla- 
vicles, the Veins are 'only denominated axillary, 
The ſame Du& was alſo delineated by him as it 
appeared in Dogs; but Vanborne and Bartholin 
were the firſt that deſcribed it in a human Body 
and ſince, Cantius has lately delineated it by large 
and near Figures. Ye 
+ The Deſcriptions of Anatomiſts vary with re- 
gard to the Inſertion of the thoracic Duct, Nature 
herſelf not always obferving the ſame Rules there- 
in; for the thoracic Duct has been obſerved to 
open into either of the ſubclavian Veins ; it gene- 
rally divides itſelf in the upper Part of the Thorax, 
and uniting again at the ſecond Vertebra, it aſcends 
a little above its Inſertion, and is then inflected 
downward to its Opening in the ſubclavian Vein, 
into which it is inſerted by a double Valve, like 
the Inteſtinum Illium, into the Colon; and not with 
a ſingle Valve, as it has been figur'd by Lower 
from Brutes. Provident Nature has taken care to 
place this Duct in a Part of the Thorax where it is 
in no danger of being compreſſed or wounded by 
external Injuries, which would ſoon put a Period 
to Life; as we learn from the Experiment of 
Lower, who lacerating the thoracic Duct in a Dog, 
obſerved that the Animal periſhed in a few Days, 
notwithſtanding he was ſupplied with the beſt 
Food; and upon opening him, his Thorax was 
found replete with Chyle. Sy ps 
5 The Aperture of the Valve at the Inſertion of 
the thoracic Dutt is diſpoſed in a different manner 
from the reſt of the Valves in the Veins, being ia 
the Figure of a half Moon, ſo as to entirely cloſe 
up the Mouth of the thoracic Duct; and being 
N A a preſſed 
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preſſed together by the Blood in its Paſſage to che 
Heart thro' the ſubclavian Vein, it will not admit 
any Part thereof into the Duet; but being a little 
way opened by the Chyle preſſed thro* the thora- 
cic Diet by the fore-menrion'd Forces, it admits 
that Fluid, with the Lymply that accompanies it, 
into the Blood. 

The whole Maſs of Lymph, which is ſeparated 
from the Viſcera, and other Parts of the Thorax, 
is all diſcharg'd into this Duct ; upon tying which 
all the lymphatic Veſſels of the Thorax become 
turgid and Giſtended with Lymph, it being deny'd 
a Paſſage into the Duct, , There muſt certainly be 
ſome material Reafon why the Creator ſhould ra- 
ther cauſe all the Chyle in Quadrupeds to aſcend 
into the Blood by one large Duct, rather than let 
it be abſorbed by the numerous ſmall Veins of the. 
Meſentery ; and the moſt probable Reaſon for this 
Mechaniſm ſeems to be, that the Chyle ſhould re- 
ceive a large Quantity of Lymph before it enters 
the Blood, in order to dilute and attenuate it; 
otherwiſe it might be apt to produce Obſtructions 
in the ſmalt Veſſels of the Lungs, and occaſion a 
Feria. or Inflammation of that Viſcus. 


F. 125. Thus we are acquainted with the 
Means by which ſo large Quantities of Chyle 
and Lymph are eaſily convey'd thro this nar- 
roi, crooked, and perpendicular Duct (which 
in part is, and may with eaſe be totally compre/- 
fed?) into the Blood, and that even when a Man 
is in an erect Poſture. Theſe Means will ſuffi- 
ciently appear, if we conſider, 1. The contra- 
Haile Pons of the Inteſtines, together with the 
Means (F. 103, 104, 86.) which afliſt the Ex- 
pulfion of the a out of them into poker 

. 
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cteals. 2. The Valves in the Lacteals, Re- 
ceptacle, and thoracic Duct, which are admi- 
rably adapted to take off the perpendicular 
Weight, and expedite+ the Paſſage of the Chyle 
thro' them: 3. The Impulſe of the SE 
ric Arteries, which either interſect or run 
rallel with the Lacteals in the Meſentery. 1 
The ſtrong and alternate Preſſure of the abdo- 
minal Muſcles being returned by the Perifone- 
um 5 upon the ſoft, Thin, and lax Membranes 
of the Meſentery, inveſting the Lacteals; to- 
gether with, 5. The like „ of the Dia- 
pbragm upon the Receptale. 6. The ſtrong 
and conſtant contractile Nas of the Mem- 
branes, conſtituting the thoracic Duct itſelf, 
which appears to be confiderable 7 by its Con- 
traction, even after Death. 7. The ſtrong and 
inceffant Pulſation of the Aorta 3, which af- 
cends by the Side of the thoracic Duct, and 
laſtly, 8. The Action of the Lungs and Wo- 


rax in Reſpiration. 


: Small, if compar'd with the Quantity of Chyle 
and Ly mph paſſing thro? it; which would be too 
large for this Du, if it was not preſſed forward 
with a conſiderable Force and Velocity 

* The thoracic Duct is preſſed by che whole 
Weight of the Atmoſphere dilating the Lungs, 
which is ſufficient to ſuſtain a Column of Water 
in a Tube 32 Foot high, and a od areas Co- 
lumn of Mercury to the height of about 30 Inches; 
but the Thorax is fulleſt at the time of Inſpiration, 
when there is no Space left between the Lungs and 
the Ribs, and therefore the thoracic” Du& muſt of 
neceſſity be compreſſed by the Lungs expanded 

Aa 2 with 
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with Air in Inſpiration; and even when the weight 
of the Air is nothing in Expiration, it is preſſed 
by the Pulſation of the Aorta, Ic. 5 

Which Valves ſuſtain the Weight of the Chyle, 
that it might not be thereby forc'd downward low- 
er than the next ſubjacent Valve, which will by its 
Elaſticity re- act, and return the Force from the 
perpendicular Preſſure upon the Chyle again; 
which, with the external Preſſure, will cauſe it to 
aſcend. It is an Aſſertion of Bilſius, that the Chyle 
is diſtributed from the thoracic Duct, as from a 
Fountain, to the Breaſts, and all Parts of the Bo- 
dy ; but he afterwards refutes his own Notions in 
his Commentary on the Valves. . 
The Velocity with which the Air ruſhes into 
a Vacuum, has been formerly demonſtrated by 
Pappin; its Force has been alſo by me demonftra- 
ted to be twice equal to the ſwifteſt Wind, which 
according to Marriotte runs 22 Feet in a Second 
the Chyle will therefore run with a great Celerity 
in the thoracic: Du, ſince that Tube is divided 
into ſo many void Interſtices as it hath intercept- 
ing Valves; therefore if one Interſtice be empty'd, 
the Chyle will low into it from the ſecond with a 
great Velocity ; and ſo from the third into the ſe- 

cond, c. ſucceſſively ; which ſwift Motion was 
_ neceſſary, to prevent the Chyle from running into 
Toncretions before it had arrived into the ſmall 
Veſſels ef the Lungs. 

The Meſentery is not ſtretch'd down pendu- 
lons by the Weight of the Inteſtines, nor the Ca- 
vity of the Abdomen empty, as ſome have falſcly 
imagin'd ; but the whole lower Venter is quite full, 
and all its /iſcera compreſſed, If one inſerts their 
Finger at a Wound of the Abdomen, which has 
been by Accident inflifted upon a healthy Perſon, 
the Finger will be compreſſed with a greater mo ö 

Rn ; : than 
4. 989 7 


8126. en tbe Cl. 357 


than one would imagine. In Inſpiration the Dia- 
pbragm preſſes down all the Viſcera with a conſide- 
rable Force towards the Pelvis, and there again 
preſſed upward by the abdominal Muſcles in Expi- 
ration, and therefore the Lacteals will be compreſ- 
ſed by both; and thus the Chyle will be propell'd 
thro? them, partly by the Contraction of the In- 
teſtines themſelves, and partly by the Preſſure of 
the circumjacent Parts. 

Which, if it be not over diſtended with Fat, 
communicates the whole Preſſure which It receives | 
to the ſubjacent Lacteals. | 

7 Its — Membranes are Gn but ela- 
ſtic; for in a Body which has been not long froze 
ta death, the thoracic Duct, which a line before 
appeared diſtended with Chyle, becomes the next 
Moment contracted, pellucid, and entirely empti- 
ed, ſo as to diſappear from the Eyes of the Spe- 
&tators. 
Which is by ſome eſtimated to be more than 
equal to 100 Weight; to this we may add, that 
we have ſeen a Juggler at a Fair, who lying upon 
his Back, laid a heavy. Anvit of Iron upon his 
Breaſt, which might be ſenſibly perceiv*d to aſcend 
at every Contraction of his Heart. 


F. 126. The Effects therefore which the 
Chyle ſuffers in its Paſſage from the Inteſtines 
into the venal Blood, will appear reducible ts 


the four following Heads, to which = may 
be referr'd, as 


1. The Slowneſs of its Motion thro' 1 Inte- 
ſtines, Lacteals, and meſenteric Glands; which 
is demonſtrable from the great Length of the 
fert, when ftript from the Meſentery, and 

Aa 3 from 
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from the Number and Minutes of the two laſt : 
The Effects of all which muſt be a Digeſtion 
and Depuration i of the Chyle from its groſſer 
Parts. N 

2. The Motion and Preſſure communicated 
externally to the Veſſels, and by the Veſſels to 
their contained Fluids; the Effects of which is, 
a Protruſion, Attenuation, and Mixture of 
the Chyle, with a Preſervation of its Fluidity. 
Here we ſhou'd conſider, (1.) The Poſition 
of the Lacteals, which gradually increaſe in 
Size, are all furniſh'd with Valves, and fre- 
quently open into each other; then recede, 
and preſently after unite again (per F. 116.) 
(2.) The ſtrong Preſſure of the Diaphragm and 
Muſcles of the Abdomen, with its compreſſed 
Viſtera, being returned upon the Lacteal Veſ- 
ſels, which run almoſt on the outſide of the 
Meſentery, with hardly any Covering (F. 86.) 
(3.) The degree of Heat and Moiſture ad- 
miniſter'd to the Chyle, moſt apt to promote 
Digeſtion, and produce Effects well known and 
obſerved by the Chemiſts. And (4.) The con- 
ſtant Pulſation of the Aorta on the thoracic 
Duct, and of the meſenteric Arteries upon the 
Lacteals, moſt of the laſt running cloſe by each 
other, ſo as to receive a vibratory Motion. 
3. The Dilution of the Chyle, by mixing 
with, (1.) all the Lymph3 of almoſt the whole 
Body; (2.) with the moiſt Dew or Fapours 4 
in the Abdomen, which is chiefly abſorbed by 
the Lymphatics leading to the Receptacle ; and 
we may add, (3.) that the Juice of the Nervess, 
4g Fog mixing 
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mixing with the Lymph in all its conglobate 
Glands, contributes much to dilute and atte- 
nuate the Chyle. | 1 
4. The Aſimilation ö of the Chyle, to ren- 
der it fit to circulate thro all Parts of the Bo- 
dy, before it enters the venal Blood; which is 
done by meeting and mixing with various 
Humours, in its Paſſage from the Mouth to 
the ſubclavian Vein, (1.) It is gradually and 
ſucceſſively ſupplied and digeſted with Juices, 
which have been before elaborated in, and of- 
ten circulated thro” all the Veſſels diſtributed 
throughout the Body7; as the Saliva and Mu- 
cus of the Mouth, Lymph and Mucus of the 
Oeſophagus, Stomach, Inteſtines, pancreatic 
Juice, cyſtic and hepatic Bile, the Lymph from 
all Parts of the Body; and probably the Juice 
from the ſmall Nerves in the lymphatic Glands. 
of all Parts. (2.) And laſtly, it is accurately 
mix'd and attenuated by the united Force of 
the whole chylopoietic Machine, which con- 
tributes to thoſe Effects by the Figure, Diſpo- 
ſition, and Motion of its ſeveral Parts and 
Veſſels. | | | 


By the great Length of the Inteſtines, the ſo+ 
lid and excrementitious Part of the Chyle is retain- 
ed and ſeparated, by their numerous Turnings, from 
the more fluid and uniform Part. The Chyle is 
found by Experience to be 24 or 30 Hours in its 
Paſſage thro? the Inteſtines, whereas it is not above 
10 or 12 in paſſing the Lacteals; for upon open- 
ing an Animal eight Hours after a Meal, the La- 
cteals are found diſtended with Chyle; but the 

| aA a 4 next 


360 Acgion of the thoracic Du? 8.126, 


next Day after they will appear to contain nothing 
but an excrementitious Lymph. The longer the 
Food is retained in the Inteſtines, the more Chyle 
is drawn off from it by the Lacteals ; and that its 
Stay there is ſometimes very conſiderable, may 
5 pan from a healthy Man living at Delph, who 
did not go to ſtool oftner than once in 16 Days. 
Nature often produces Effects by a ſmall Force, 
| which cannot be produc'd by more violent Means; 
thus all Animals are bred and brought to Perfection 
in a Heat of 94 Degrees; and it is not probable that 
there are any Animals whoſe Heat exceeds that of 
the human Body, ſince a human Heart bears a 

reater Proportion to the reſt of the Body than the 
here of an Ox, Sc. All Vegetables are nouriſh'd 
and brought to Perfection by a Heat ſtill leſs than 
the fore-mentioned Degree ; it being the Property 
of a Heat like that of the human Body, to atte- 
nuate all animal and vegetable Juices, and diſſolve 
them into exceeding fmall Particles, fo as to form 
a ſubtil Liquor; which Heat has uſually a greater 
Effect, in U as the Juices are retained in 
a more cloſe Place. We ſee by a Heat of 94 De- 
grees, the thick White of an Egg is in the Space 
of 22 Days ſufficiently attenuated to enter into 
and form the ſubtil Humours of the Chick. 

All the Lymph of the Abdomen is con vey'd to 
the Receptacle of the Chyle, as that of the Thorax 
is into the thoracic Duet, while the Lymph which 
comes from the Head and Neck, is alſo diſcharg'd 
either into the thoracic Duct, or into the adjacent 
jugular Veins. This Lymph is eaſily diſtinguiſh- 
able from the Chyle by its external Appearance 
and reddiſh Hue; and being much thinner than 
the Chyle, it dilutes the fame, and renders it more 

eaſily convertible into animal Juices. This Lymph 
which is mix'd with the Chyle, is compos'd 87 
| 0 
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of that Lymph which is ſeparated from the lym- 
phatic Arteries, and of all thoſe Juices in the hu- 
man Body, which are of a more ſubtil Conſiſtence 
than the Lymph itſelf. Some indeed deny the Ex- 
iſtence of theſe lymphatic Arteries, becauſe their 
Eyes will not convince them; even the Micro- 
ſcope will but juſt exhibit the ſmalleſt of the red 
or ſanguiferous Arteries, which being much larger, 
and conveying a colour'd Liquor, are more conſpi- 
cuous 3 whereas the lymphatic Arteries, which are 
ſo much ſmaller, and convey a pellucid Liquor, 
whoſe Globules are 6 times ſmaller than thoſe of the 
Blood, cannot be render'd viſible to the Eye, tho? 
armed with that Inſtrument. The other Part of the 
Lymph, compoſed of thoſe Juices in the Body, 
which are thinner than the Blood, wil} alſo appear 
to be conſiderable ; for all the animal Juices ſepa- 
rated from the Blood, return again into the Circu- 
lation, except what is diſcharged by the Kidneys 
and Skin; all the other Juices return again from 
their Sources by the reductory Veins : and if there 
are any other Veins beſides thoſe which convey 
Blood, they muſt. be the valvular L:ymphatics ; 
the return*d Juices are therefore convey*d by the 
Lymphatics to, and mix'd with the Chyle. . 

4 Hippocrates diſtinguiſh'd the ſolid Parts of the 
human Body into Cavities and Veſſels; the Cavi- 
ties in a healthy Body, he ſays, are full of Vapours, 
but in a diſeaſed Body full of ſharp Humours, or 
JTchor. And it is certain that all the Cavities and 
Interſtices in the human Body are fupplied with a 
warm and moiſt Vapour, which renders the Mem- 
| branes and muſcular Fibres pliable and fit for mo- 
tion, and prevents them from adhering to each 
other. But this Vapour is never diſcharged in fach 
Quantities as to turn into Liquor, and prove of- 
fenſive ; for upon opening the Thorax or * 


* 
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of a living Brute, nothing but a Vapour exhales, 
without any Water remaining; this Vapour muſt 


therefore return again into the Blood, which it can 
do by no other Veſſels that we are yet acquainted 


with, than the lymphatic Veins. Dogs have a 


communicating Paſſage from their Teſticles into 
the Cavity of their Abdomen ; which is not found 
in Men, Nuck therefore wounded the Scrotum of 
a Dog, and injected a Pound of Water thereby 
into the Cavity of the Abdomen, ſewing up the 
Wound after the Operation ; the Dog afterwards 
voided all the Water by Urine within the Space of 
three Days, ſo that no Part thereof was found re- 
maining in the Abdomen ; there muſt therefore be 
an open and continued Paſſage from the Cavity of 
the Abdomen to tlie Receptacle of the Chyle. The 
warm and ſubtil Vapour which is natural to the 
Body, will be therefore much more eaſily admit- 
ted by the fame Veſſels, tho? its Quantity be not 
inconſiderable; which is argued by the Largeneſs 
of the Cavities which are moiſtened therewith, as 
thoſe of the Pelbis, Scrotum, Abdomen, Thorax, 
Pericardium, Cranium, Ventricles of the Brain, 
Cavity of the Lungs, Stomach, Inteſtines, Sc. 
The ſame 1s alſo argued from the ſudden Increaſe 
of a Dropſy, where the Veſſels are not affected, 
but only the Abſorption of this Vapour obſtruct- 
ed. As this Vapour therefore appears to be ſo co- 
_ it muſt have no ſmall Share with the other 

art of the Lymph. in aflimilating the Chyle, and 
rendring it more eaſily convertible into Blood and 
other Juices proper to the human Body. = 
- * The nervous Juice, which we ſuppoſe to be 
mixed with the Lymph, muſt be very much ſub- 
liz d by paſſing thro? the many Series of the ſmalleſt 
Veſſels before it enters the ſmaller Cavities of the 
Nerves; but we do not propoſe this as — 
4 but 
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but probable, as we are not led thereto by the full 
Evidence of our Senſes and Experiments, but bare- 
ly. by Reaſon and Analog. 
© The human Body would never continue in that 
State in which it appears, if it was not to be con- 
ſtantly repair d and renew'd; which is perform' d 
by Aſſimilation, or the Converſion of the crude 
and foreign Parts of the Chyle into animal Solids 
and Fluids of our own Nature. To facilitate this 
Change or Converſion of the Aliment, provident 
Nature has cautiouſly ſupplied the Chyle with a 
large Quantity of a F ug, partaking of all the 
Juices in the Body, except the Blood, that it might 
not be pour'd crude into the Veins : thus the Chyle 
contains a Quantity of Bile capable of being again 
{ſeparated under the Form of that Juice; a Quanti- 
ty of Saliva, which will again return by the falival 
Glands; and fo of the Lymph, c. inſomuch that 
the crude Part of the Chyle will be little or no- 
thing comparatively, and almoſt loſt in the large 
Quantity of Juices which are already proper to the 
Animal; as a little Vinegar loſes its Strength in 
a large Quantity of Honey, „ DR 
We need not wonder that a Pound of vegeta- 
ble Juices ſhould be converted from their own Na- 
ture into animal Subſtance, if we conſider that-it 
mixes with above 24 Pounds of animal Juices, 
with which it is intimately mixed and digeſted in 
its Paſſage from the Mouth before it reaches the 
venal Blood. Were the nutritious Juices of our 
Food to be conveyed into the Blood without this 
Mixture, they would be deſtructive rather than 
preſervative to the Animal; as may appear from 
the Diſeaſes which are ſo frequent and epidemical 
in theſe Parts ſoon after the yearly Charity of di- 
ſtributing Food to the Poor. But the Principal of 
theſe animal Juices is the Bile, a kind of liquid 
Soap, 


4 
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Soap, ſo acrimonious, that Nature could not pre- 
pare it in any of the Veſſels, but digeſts it in a di- 
ſtinct Cell, the Gall- bladder, where it becomes 
chicker and ſtronger by its Stay and Heat of the 
Party; nor do I believe there is any ſincere Bile 


contained in any of the other Veſſels in the whole 
human Body. 


27. If we now examine the Subſtance of 
the Chyle when arriv'd thus far, we ſhall find 
it conſiſt of all thoſe Principles which com poſe 
Blood; as Water ', Spirit, Oil and Salts, inti- 
mately mix'd and united together. 


1 All theſe Principles are alſo contained in the 
Food itſelf, of which the Chyle is formed. In this 
Place it ſeems of Importance-to take notice of 
Lewenhoeck's Obſervations, that all the nutritious 
Juices, upon which we live, are compoſed of ſmall 
Globules, which are uſually larger than thoſe of the 
Blood, but of a laxer Texture, and more eaſily divi 
fible. When theſe Juices of our Food have been 
converted into-Chyle, there then appears to be but 
few of the larger Globules, but a great Number of 
the ſmaller, into which the larger ſeem to have been 
diffolved ; theſe by their greater Tenuity are more 
eaſily abſorbed by the Veſſels, and paſs more freely 
thro' them; it then remains that theſe ſmaller Glo- 
bules be united into larger and more compact ones, 
like thoſe of the Blood, after the Chyle has arriv*d 
into the ſecond Paſſages, or Blood-Veſſels. The 
uniform Nature of the Chyle is apparent from its 
ſenſible Qualities, its ſmooth or even Taſte and 
Fluidity , the ſpherical Figure of its Particles, it it 
men inodorous, Ic. 
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F. 128. Nor is it ſurpriſing that Diſorders * 
ſo ſeldom happen in the Meſentery, notwith- 
ſtanding it ſeems to be greatly ſubjected to ob: 
ſtruction, and its Conſequences, from its Veſlels 
being the firſt that receive the crude Chyle; 
to prevent which, Nature has every where uſed 
the ſtricteſt Precaution. 


Even in old Men of go Years of Age the Me- 
ſentery generally appears ſound and entire, except 
that its Glands are uſually ſnrunk or contracted. And 
the Chyle itſelf is a ſubtil Liquor, that has under- 
gone many Depurations, is abſorbed by the ſmal- 
leſt Veſſels, and does not ſtagnate, but is conſtant- 
ly protruded with a conſiderable Force and Velo- 
city thro? the Lacteals, by the Action of the Dia- 
phragm and Aorta, its Paſſage being ſtill promo- 
ted by the numerous Valves in the Lacteals; not 
to mention the Efficacy of the Vapours, in which 
the Meſentery is ſuſpended in the Abdomen, ta 
prevent and diſſipate Obſtructions. But notwith- 
ſtanding all this Proviſion of Nature, Obſtructions 
are often formed in the Meſentery, either from a 
- Coagulation of the Chyle, or Concretion of thoſe 
Parts in the ſmalleſt Veſſels, which had been diſ- 
ſolved in the Inteſtines, promoted by a weak Ha- 
bit and inactive Life; by which means the Chyle, 
not being propelled forward with a proper Force, 
ſtagnates, concretes together, and while its more 
fluid Part is drained off, the Remainder has been 
ſometimes obſerved to put on a ſtony Conſiſt- 
ence 3 whence ſtrumous Glands of the Meſent 
and Pancreas, which frequently occur in thoſe who 
are ſubject to Strumoſity of the Glands in the 
Throat; but ſtrumous Glands of the Neck are 
not to be eſteemed either the Cauſe or Effect of 


ſtrumous 
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ſtrumous Glands in the Meſentery, tho* they are 
uſual Companions, and proceed from the ſame la- 
tent Caule. | 


8 129. We are from hence alſo informed, 


that the thoracic Duct ſerves not only to con- 


vey the Chyle, but alſo the Lymph i into the 
Blood, and perhapsa Part of the nervous Juice; 
upon which account I frequently call the tho- 
racic Duct the Vena Cava? of the Lymph, 
from its ſimilitude to that Veſſel; for as the 
one returns all the Blood mixed together to- 
wards the Heart, ſo this returns the Chyle, 
Lymph, and all the more ſubtil Juices ; hence 
in dead Subjects, after faſting, this Duct re- 
fembles a large Lymphatic fill'd with a pellu- 
cid Liquor. 


The Lacteals convey Chyle to the Quantity 


of a Pound or two, only during the time of Di- 


ww at other times they are pellucid, not dif- 
ering from the Lymphatics, as they then only re- 
turn the Saliva, Juices of the Stomach and Inte- 
ſtines, with the thin hepatic Bile and inſipid Juice 


of the Pancreas. In long faſting the Lacteals and 


their Orifices are kept open, and from cloſing, by 
the Return of theſe Juices, and the great Quan- 
tity of Lymph which is that way conſtantly return- 
ed into the Blood ; which was the more neceſſary, 
as empty Veſſels in the human Body quickly col- 
lapſe and grow together. 


As being the common reductory Channel of 
all the Juices in the human Body, which are thin- 
ner than the Blood itſelf, This Duct is much ſmal- 
ler than the ſanguiferous Vena Cava, becauſe it was 
neceſſary 
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eceſſary that the Chyle ſhould paſs dro k Win © 
— Velocity than the Blood thro? the former. 


8. 130. Having thus traced the Paſſage of 
the Chyle into the Veins; in order to — 
ſtand its further Progreſs and Changes, it will 
be neceſſary to conſider the Circulation of the 
Blood, with which it now mixes, and the Con- 
ſequences thereof; which we ſhall therefore 
make the Subject of our next Diſcourſe. 


The Chyle now pours itſelf into the purple 
Ocean of the Blood, and never after appears ſepa- 
rately under any other Form or Name but that of 
Milk, which is found circulating in the Veins of 
live Animals about three or four Hours after a 
Meal, retaining its white Colour diſtin, accord- 
ing to the 3 of Lower. 
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and Chirurgery ; the Arcana Goddardiana, and their Recipe's 
* interſperſed in their proper Places, which are almoſt all want- 
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all the general Intentions, whether natural or artificial, are ac- 
counted for, and explained, according to the Principles of the 
Corpuſcular Philofophy, and the evident Qualities of Medicines, 
together with the Cauſes, Diagnoſticks, Prognoſticks, and Me- 
thod of Cure; of Tumours, Ulcers, Wounds, Fractures and 
Diſlocations To which is added, an Index of Medicines, and 
their evident Qualities. By R. Boulton, late of Brazen-Nofe 
College in Oxford. The ſecond Edition, with Additions. 8vo. 
1733. 

2 The Works of Francis Bacon, Baron of Verulam, Viſ- 
count St. Alban, Lord High Chancellor of England. In four 
Vols Folio. With ſeveral additional Pieces, never before print- 
ed in any Edition of his Works. To which is prefix'd, a new 
Life of the Author by Mr. Mallet. 1740. | 

11. The Philoſophical Works of the honourable Robert Boyle, 
Eſq; abridg'd, methodiz'd, and diſpos'd under the general Heads 
of Phyſics, Statics, a Natural Hiſtory, CR 
| | and 
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A Medicine. The whole illuſtrated with Notes, containing 
the Improvements made in the ſeveral Parts of Natural and Ex- 


"perimenta] Knowledge-fince his Time. In three Vols 4to. By 


eter Shaw, M. D. The ſecond Edition corrected. 1738. 

12. Medicinal Experiments: Or a Collection of choice and 
fafe Remedies, for the moſt part ſimple, and eaſily prepared: 
Very uſeful in Families, and fitted for the Service of Count 
People. By the honourable Robert Boyle Eſq; late Fellow of 
the Royal Society. In three Parts, containing above five hun- 
dred choice Receipts. The ſeventh Edition corrected. 12mo. 
1731. 

3. New Experiments Phyſico-Mechanical, touching the Air, 
and its Effects, made, for the molt part, in a new pneumatical 
Engine. The third Edition. Whereunto is added, a Defence 
of the Author's Explication of the Experiments againſt the Ob- 
jections of Franciſcus Linus, and Tho. Hobbes; with Cuts. 
By the honourable Robert Boyle, Eſq; 4to. 

14. Tractatus de Fœtu Nutrito ; Or A Diſcourſe concerning 
the Nutrition of the Fœtus in the Womb, demonſtrated to be 
by Ways hitherto unknown. In which is likewiſe diſcovered 
the Uſe of the Gland Thymus, with an Appendix; being ſome 
practical Obſervations on the Food of Children newly born, 
and the Management of the Milk of Women. By F. Bellinger, 
of the College of Phyſicians. 8vo. 1717. | ' 
15. Botanick Eſſays in two Parts: The firſt containing the 
Structure of the Flowers, and the Fructification of Plants, with 
their various Diſtributions into Method: And the ſecond, The 
Generation of Plants, with their Sexes, and Manner of impreg- 
nating the Seed: Alſo concerning the Animalcula in Semine 
Maſculino. Together with the Nouriſhment of Plants, and 
Circulation of the Sap in all Seaſons, analogous to that of the 
Blood in Animals. With many curious Remarks, and ſeveral 


Diſcoveries and Improvements. Adorned with Figures. By Pa- 


trick Blair, M. D. Fellow of the Royal Society. 8vo. 1720. 

16. Bocrhaave'sAphorjſms concerning the Knowledge and Cure 
of Diſeaſes. Tranſlated from the laſt Edition, printed in Latin 
at Leyden, 1728. with uſeful Qbſeryations and Explanations. 
By J. Delacoſte, M. D. 8vo. 4 

17. Theatrum Tabidorum: Or the Nature and Cure of Con- 
ſumptions, whether a Phthiſick, an Atrophy, or an Hectick; 
with preliminary Exercitations. By Chr. Bennet, M. D & Col. 
Med. Soc. 8 vo. 1720. | 

18. The Hiſtory of hot and cold Bathing, in two Parts. By 
Sir John Floyer of Litchfield, and Dr. Edw. Baynard. The 
fixth Edition, with Additions. 8vo. 1732. N. B. The Ad- 


ditions may be had ſeparate. 


19. Bellini of Fevers. 8vo. 
20. Barry on Conſumptions. 8vo. | 
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21. Belloſte's — Surgeon. 12mo. 
22. Baglivi's Practice of Phyſick. 8 vo. 
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23: Medicamentorum *EyTogi5wv Theſaurus, ſuccincte com- 


prehendens, ad omnes fere totius microcoſmi morbos, Experta 


negrnon Specifica Remedia, ex celeberrimis tam veterum quam 
Neotericorum ſeriptis excerpta, ordineque Alphabetico digeſta. 
Opera & Cura Jo. Cruſo. 12mo. 3 


24. The Symptoms, Nature, Cauſes, and Cure of a Gonor- 
rhæa. The fourth Edition, with Additions. By William Cock- 


burn, M D. Fellow of the Royal Society, and ol the College 


of Phyſicians. 8vo. 1728. | 5 
25 nes e or, A compleat Theory of Phyſick. 
Done principally from thoſe admirable Inſtitutions of the ſearn- 


ed H. Boerhaave, Profeſſor of Phyſick in the Univerſity of 


Leyden; and improved from others of the moſt eminent Au- 
thors. By John Crawford, M. D. 
26. Cowper of the Muſcles. Fol. 
27 Chambers's Dictionary. 2 Vols Fol. 5 
28. Phyſico-Theology: or, A Demonſtration of the Being 


and Attributes of God, from his Works of Creation ; with 


large Notes, and many curious Obſervations. By W. Derham, 
M. A. &c. Ninth Edition. 8vo. 1737. | 

29. — } Altro-Theology : or, A Demonſtration of the Be- 
ing and Attributes of God, from a Survey of the Heavens. [1- 
luſtrated with Copper-Plates. Sixth Edition. 8vo. 1731. 

30. Anthropologia Nova: or, A New Syſtem of Anatomy, 
deſcribing the Animal OEconomy, and a ſhort Rationale of ma- 
ny Diſtempers incident to human Bodies. Illuſtrated with above 
fourſcore Figures drawn after the Life. By James Drake, M. D. 
late Fellow of the College of Phyſicians, and R. S. The 
third Edition corrected, with a Preface by W. Wagſtaffe, M. D. 
and Reader of Anatomy at Surgeons-Hall. In 3 Vols. 8 vo. 
129. N 

1 Samuelis Dalei, M. L. Pharmacologia, ſeu Manuductio ad 
Materiam Medicam: In qua Medicamenta Officinalia ſimplicia, 
hoc eſt Mineralia, Vegetabilia, Animalia eorumque partes in 
Medicine Officinis ufitata, in Methodum naturalem digeſta ſuc- 
cine & accurate deſcribuntur. Cum Notis generum Characte- 


dicis, Philoſophis, Pharmacopceis, Chirurgis, &c. utiliſſimum. 
Ad calcem adjicitur Index duplex: Generalis alter, Nominum, 
&c. alter Anglo-Latinus; in gratiam Tyronum. Tertia Editio, 
multis emendata & aucta. 1737. | 
32. Daventer's Midwifery. * 
Dionis's Surgery. 80. | 1 

— Deidier de Morbis Veneriis. groe ag 
35. Deſaguliers's Experiments. 4to. 

2 A 2 36. A 


riſticis, Specierum Synonymis, differentiis & viribus. Opus Me. 
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36. A Treatiſe of the Aſthma. By Sir John Floyer, Knt. 
The third Edition corrected. 8vo. 1726. 

37. Emmenologia: In qua Fluxus Muljebris menſtrui, Phæ- 
nomena, Periodi, Vitia, cum medendi Methodo, ad Rationes 
Mechanicas exiguntur. Authore Joh. Freind, M. D. Coll. Lond. 
Med. & S. Reg. Soc. Edit. tertia. 8vo. 1720. 

38. Hippocratis de Morbis popularibus Liber primus & ter- 
tius. His accommodavit novem de Febribus Commentarios, 
Johannes Freind, M. D. &c. 4to & 8vo. 1717. 

39. Johannes Freind, M. D. de Purgantibus, in ſecunda Va- 
riolarum confluentium Febre, adhibendis, Epiſtola, 4to. 1719. 

40. A compleat "Treatiſe of the Stone and Gravel, compri- 
zing its Origin, Symptoms, beſt Way of eaſing, true Method 
of cutting, and divers remarkable Hiſtories of curing many cru- 
elly afflifted Patient. With an ample Diſcourſe on Lithontrip- 
ticks, or Stone breaking Medicines. By John Greenfield, M. D. 

of the College of Phyſicians. With Cuts. 8vo. 1712. 

41. Geoffroy's Materia Medica. 8vo. 

42. $'Graveſande's Elements. 2 Vols 8vo. 

43.— Philoſophy. 8 vo. 

. Peripettive. Bvo. 

45. The Poſthumous Works of Dr. Robert Hook; in which, 
I. The preſent Deficiency of Natural Philoſophy is diſcourſed 
of, with the Methods of rendering it more certain and benefi- 
cial. II. Of the Nature, Motion, and Effects of Light, parti- 
cularly of the Sun and Comets. III. An hypothetical Explica- 
tion of Memory; how the Organs made uſe of by the Mind in 
its Operation, may be mechanically underſtood. IV. An Hypo- 
theſis and Explication of the Cauſe of Gravity, or Gravitation, 
Magnetiſm, &c. V. Diſcourſes of Earthquakes, their Cauſes and 
Effects, and Hiſtories of ſeveral : To which are annexed, phy- 
fical Explications of ſeveral of the Fables in Ovid's Metamor- 

hoſes, very different from other mythologick Inrerpreters. 
VI Lectures for improving Navigation and Aſtronomy, with 
the Deſcriptions of ſeveral new and uſeful Inſtruments and Con- 
trivances; the whole full of curious Diſquiſitions and Experi- 
ments, illuſtrated with Sculptures. To theſe Diſcourſes is pre- 
fixed the Author's Life. By Richard Waller, Eſq; R. S. Secr. 
Folio. 

46. De Morbis Acutis Infantum. Cui acceſſit Liber Obſer- 
vationes de Morbis aliquot gravioribus Medicas complectens. Au- 
thore Gualtero Harris, M. D. Celeberrimi Collegii Medicorum 
Londinenſium Socio. Editio tertia auctior. 8 vo. 1720. 

47. Oſteologia Nova: Or ſome new Obſervations of the 
Bones, and the Parts belonging to them; with the Manner of 
Accretion and Nutrition, communicated to the Royal Society. 
To which is added a Diſcourſe of Cartilages. By Dr. Havers. 
8vo. 1729. | 


48. Heiſter's 
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48. Heiſter's Surgery in the Preſs. 

49. Hale's Staticks. 2 Vols 8vo. 

GO. — Experiments. 8v0. 

51. Harris Diſſertationes Medicz. 8vo. 

52. —— de Peſte. 8vo. 

53. Hale Oratio Harveiana. 4to. 

54. Health, a Poem. The ſixth Edition. 8vo. 1740. 

55. Helvetius of the Small-Pox, &c. 8vo. 

56. Hederici Lexicon. 4to. 1739. 

57. Eſſays on ſeveral Parts of the Animal OEconomy. By 
James Keill, M. D. The fourth Edition. 8vo. 1738. | 

8. Tentamina Medico-Phyſica, ad quaſdam Quzitionesquz 
6 Animalem ſpectant, accommodata. Qyibus acceſ- 
fit Medicina Statica Britannica. Authore Jacobo Keill, M. D. 
8vo. 1718. 

59. Kenneir on the Nerves. 8vo. 

60. Keill's Anatomy. 12mo. 

G1. =—— Phyſick's. 8vo. | 

62. The Lives of the French, Italian, and German Philoſo- 
Phers, late Members of the Royal Academy of Sciences in Pa- 
ris; together with Abſtracts of ſome of the choiceſt Pieces, com- 
municated to them by that illuſtrious Society: To which is ad- 
ded the Preface of the ingenious Mr. Fontenelle, Secretary, and 
Author of the Hiſtory of the ſaid Academy. 8vo. 1717. 

63. De Curandis Febribus continuis Liber, in quatuor diviſus - 
Sectiones, quarum ſingulæ ſingulorum Morbi Temporum, que 
totidem quoque ſunt numero Remedia continent. Authore ja - 
doco Lommio. 8vo. 1718. . f 

64. Sanctorii Sanctorii de Statica Medica Aphoriſmorum Se- 
ctiones ſeptem, cum Commentario Martini Liſter. 12mo. 1716. 

65. Lee Oratio. 4to. 

66. Le Clerc's Surgery, 2 Vols 12mo. 

67. Phthifiologia: Or a Treatiſe of Conſumptions. Wherein 
the Difference, Nature, Cauſes, Signs, and Cure of all ſorts of 
Conſumptions are explained. Containing three Books. 1. Of 
original Conſumptions from the whole Habit of the Body. 2. 
Of an original Conſumption of the Lungs. 3. Of ſymptoma- 
tical 9 or ſuch as are the Effects of ſome other Di- 
ſtlempers. Illuſtrated by particular Caſes, and Obſervations ad- 
ded to every Book, with a compleat Table of the moſt remark- 
able Things. By Richard Morton, M. D. late Fellow of the 
College of Phyſicians. Tranſlated from the Original. The ſe- 
cond Edition corrected. 8 vo. 1720. 

68. Pyretologia: Seu Exercitationes de Morbis univerſalibus 
acutis, Pars prima, —.cju{dem pars altera five Exercitatio de 
F Co hp Inflammatoriis univerſalibus, Authore Richardo Morton, 
2 Vols. 8vo, | 


69. Miller's Herbal. 8vo. 


— 


70. Mead 
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50. Mead de Peſte. 8vo. | 2 E 

71. Medical Eſſays, 4 Vols. 8 vo. r 

72. Monro on the Bones. 8vo. i N 

73. Newington Oratio Medico. 4to. 

74. Newton's Principia. 446. 

-Opticks. 8vo. 

70. w—— Optical Lectures. 

77. — - Algebra. 8vo. TE & | 

78. Pharmacopœiæ Collegii Regalis Londini Remedia omnia 
ſuccincte deſcripta: Una cum Catalogo Simplicium Ordine Al- 
_ digeſtorum : Quibus annexum eſt Manuale ad Forum: 

ec non Pinax Poſographicus. Editio quarta prioribus emen- 
datior & auctior. Cura Ja. Shipton, 12mo, 1711. | 
79. Pharmacopceia Extemporanea, five Przſcriptorum Chilias; 
in qua Remediorum Elegantium, & efficacium Paradigmata, ad 
omnes fere medendi intentiones accommodata, candide propo- 
nuntur: Una cum Viribus, operandi Ratione, Doſibus & Indi- 
cibus annexis. Editio ſexta longe auctior & emendatior per 
Tho Fuller, M. D. Cantab. 1 2mo, 1731. 

80. Pharmacopœia Extemporanea: Or a Body of Medicines, 
containing a thouſand ſelect Preſcripts, anſwering moſt Inten- 
tions of Cure. To which are added uſeful Scholia, a Catalogue 
of Remedies, and a copious Index for the Aſſiſtance of young 
Phyficians. The third Edition with Additions, by the Author 
'Tho. Fuller, M. D. 8vo. 1740. : 

81. Pharmacopceia Bateana, in Libros duos digeſta * Primo 
Compoſitiones Galenicz, altero Proceſſus Chy mici, Ordine Al- 

habetico exarantur. Viribus Doſibuſque illuſtrantur, atque 
Catalogis & Indicibus accommodantur. Dow & Opera Thomæ 
Fuller, M. D. Cantab. 12mo. 1719. 

82. Pharmacopœia Bateana: or Bates's Diſpenſatory. Tranſlated 
from the laſt Edition of the Latin Copy, publiſhed by Mr. 
_ Shipton. Containing his choice and ſelect Recipe's, their 

ames, Compoſitions, Preparations, Virtues, Uſes and Doſes, 
as they are applicable to the whole Practice of Phyſick and Chi- 
rurgery. The Arcana Goddardiana, and their Recipe's inter- 
ſperſed in their proper Places, which are almoſt all wanting in 
the Latin Copy. Compleated with above fix hundred chymical 
Proceſſes, and their Explications at large, various Obſervations 

thereon, and a Rationale upon each Proceſs. To which are ad- 
ded, the famed Dr. Goddard's Drops, Ruſſel's Powder, Rabell's 
Styptick Powder, Tinctura de Su phure Metallorum, and the 
Emplaitrum Febrifugium. The fifth Edition. By William 
Salmon, M. D. 1720. 

83. Pharmacopceia Edinburgenſis: or, The Diſpenſatory of 
the Royal College of Phyſicians in Edinburgh. Tranſlated and 
improved from the third Edition of the Latin, and illuſtrated 
with Notes, by Peter Shaw, M. D. The fourth Edition. 
1740. | 84. Specimen 
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8 $4. Specimen Phyſico Medicum, de Corpore Humano, & 
* ejus Morbis: Or an Eſſay concerning the Knowledge and Cure 
of ſome Diſeaſes afflicting human Bodies. To which is annex- 
ed, A ſhort Account of Salivations, and the Uſe of Mercury: 
With a copious Index. By P. Paxton, M. P. 8vo. 1711, 

85. Philoſophical Tranſactions: Giving ſome Account of the 
preſent Undertakings, Studies, and Labours of. the Ingenioug, 
in many conſiderable Parts of the World. In 40 Vols 4to. 

N B. There are 450 Numbers, molt of them may be had 
ſeparate. The ſame abridg'd, in 7 Vols 4to. 18 

86. Praxeos Mayernianz in Morbis Internis, præcipue gravi- - 
oribus & chronicis Syntagma Ejuſdem Syntagm. a'terum. 
1. De Febribus. 2. De Morbis Externis, 3. De Arthritide. 
4. De Lue Venerea. 2 Vols. 8vo. 

87. Pitcairnii Elementa Med. 8vo. 

88. Plukenetii Opera Botanica, 6 Vols. Folio. 

89. Quincy's Sanctorius. 8vo. 

90. —— Phyſical Dictionary. 8vo. 

Qt. ——— Diſpenſatory. 8vo. 

92. The Anatomy of the Brain, containing its Mechaniſm 
and Phyſiology. By Dr. H. Ridley, 8vo. 

93. Three Phyllco Theological Diſcourſes, concerning, I. 
The primitive Chaos and Creation of the World. II. The ge- 
neral Deluge, its Cauſes and Effects. III. The Diſſolution of 
the World, and future Conflagration : Wherein are largely diſ- 
cuſſed, the Production and Uſe of Mountains; the Original of 
Fountains, of formed Stones, and Sea-Fiſhes Bones and Shells 
found in the Earth; the Effects of particular Floods, and Inun- 
dations of the Sea; the Eruptions of Vulcano's ; the Nature 
and Cauſes of Earthquakes. Alſo an hiltorical Account of thoſe 
two late remarkable ones in Jamaica and England; with practi- 
cal Inferences, By John Ray, late Fellow of the Royal Society. 
The fourth Edition, illultrated with Copper-Plates, and much 
more enlarged than the former Editions, from the Author's own 
MSS. 1732. Publiſhed by the Reverend Mr. Derham: 

94. Raii Synopſis Methodica Stirpium Britannicarum : Tum 
Indigenis, tum in Agris cultis, Locis ſuis diſpoſitis ; additis 
Generum Characteriſtieis, Specierum Deſcriptionibus & Virium 
Epitome. Editio tertia, multis locis Emendata, & quadringen- 
tis quinquaginta circiter Speciebus noviter detectis aucta. Cum 
Iconibus. 8vo. 

95. Raii Hiſtoria Plantarum, 2 Tom. Folio. 

96 —— — Tomus tertivs : qui eſt Supplementum duorum 
præcedentium, cum Acceſſionibus Camelli & Tournefort. Fol. 
1704. 

97. —— Methodus Plantarum emendata & aucta, in qua 
Notz, maxime CharaQteriſticz exhibentur, quibus Stirpium de. 
nera tum ſumma, tum infima cognoſcuntur, & à ſe mutuò dig- 

; noſcuntur, 
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noſcuntur, non neceſlariis omiſſis, accedit Methodus Graminum; 
Juncorum & Cyperorum Specialis. Eodem Auctore. 8 vo. 

98. ——— Stirpium Europæarum extra Britannias naſcentilgy, 
Sylloge. 8vo. | | | 
99. Robinſon on the Spleen. 8 vo. 


100. Venereal Diſeaſe. 8vo. 

101. Proceſſus integri in morbis fere omnibus curandis : Nec 
non de Phthiſi traftatulus, Editio quinta a Thoma Sydenham, 
M. D. 12mo. 1726. | | 

102. Sharpe's Surgery. 8vo. 

103. Sydenham's Works. 8vo. 

104. Stone of Fluxions, 2 Vols. 8vo. 

105. Mathematical Dictionary. 8vo. 

106. L' Hoſpital's Conie Sections. 4to. 

107. Turner's Surgery, 2 Vols. 8vo. 

108. — of the Skin. 8vo. 

109. Eight chirurgical Treatiſes on the following Heads, viz; 
I. Of Tumours. II. Of Ulcers. III. Of Diſeaſes of the A- 
nus, IV. Of the King's Evil. V. Of Wounds. VI. Of 
Gun-ſhot Wounds. VII. Of Fractures and Luxations. VIII. 
Of the Lues Venerea. By Richard Wiſeman, Serjeant Surgeon 
to King Charles IT. The fixth Edition, 2 Vols. 8vo. 1734. 

110. De Recta Sanguinis Miſſione: Or New and exact Obſer- 
vations of Fevers, in which Letting of Blood is ſhewed to be the 
true and ſolid Baſis of their Cure, as well as of almoſt all other 
Diſeaſes: Proved by Hiſtories of Cures, and demonſtrated from 
the general Hiſtory of Phyſick, ancient and modern: And a 
Canon is 123 for determining with much greater Certain- 
ty, the juſt and exact Quantities of Blood which ought to be ta- 
ken in theſe Diſtempers, from every particular Perſon. By J. 
White, M. D. 8vo. 1712. 3 Y 

111. Welſtead de Ætate Vergente. 8vo. 

112. de Ætate Adulta. 8 vo. 

113. Winter of Bathing. 8vo. 

114. ——DÞ]/Cyclus Metaſyncriticus; or, An Eſſay on Chro- 
nical Diſeaſes, the Method of Cure; and herein more fully of 
the Medicinal Waters of Bath and Briſtol, their ſeveral Virtues 
and Differences, By John Wynter, M. B. of Chriſt's College, 
Cambridge. | 
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